
September 1982 voi. 7. No. 9 
$?.96 m USA 
$3.50 In Ganada/n h-. in U.K. 
- A McGraw-H'M Puijiication 












m. 


Computers and the Disabled 






















Powerful 



DPU card with error-correcting 
memory and confrolier cards 


68000-Powered 

Once again you get a big stride forward with Cromemco. 

This time it*s our new DPU Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 

Compares with mainframes 

With the new DPU you get the almost unbelievabiy 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space. 

In other words with the System One/DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas. 

8-Blt and 68000 software 

The dual part of the DPU refers to its on-board Z-80A 
processor* With this you have access to existing CP/M* 
software. 


for tomorrow 

But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of highdevel software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC. COBOL, and C. 

Beyond all this there's a version for the 68000 of our 
widely admired CROMlXt Operating System. It's like 
UNlXt but has even more features and gives multi-tasking 
and multi-user capability* In fact, one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto¬ 
matically controlled* 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil¬ 
ity, and multi-processor capability using our I/O processor 
card. 



Powerful new micro. 
Powerful software. 



System One CS-1H 
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Highly expandable 

With the System One/DPU combination, you get 
tremendous expandability. Right now you can have up to 2 
MB of RAM storage. You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow¬ 
ing you vast future expansion capability. 

Further , the memory has built-in error detection and 
coirectton, a feature normally found only in much more 
costly systems. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU. It*s one more 


instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 

Low priced 

With all this performance you might not be ready for the 
low price we're talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. Hell fill you in on the many 
more features that this outstanding and powerful machine 
offers. 

'CF/M Is a trademark of Digital Research 
TCROMIX ts 3 trademark of Cromemco, Ine. 
tlMtX is a Iradernark oi 8dl Telephone Laboratories 
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capability can do for you 


The above diagram shows in a func* 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These am all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enofimous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent l/Ov It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high- 
resoiution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadca$t-7V pictures. 



You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two^port RAMs which allow 
high-speed color graphics, 

LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12', and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


a Cromemco " 
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with languages like FORTRAN, C, 
COBOL, ^SEMBLER, USP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter¬ 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here. 

NOW AT HALL-MARK 
ANDKIERULFF 

For your convenience Crornemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con¬ 
tact these national distributors for Im¬ 
mediate product delivery. 

CROMEMCO COMPUTER CARDS 
• PROCESSORS — 4 MHi Z-SO A CPU. card 
compuIefH I/O processor * MEMORY up to S4K 
Including special 48i< and 16K two-port RAMS and 
our very well known SYTESAVeRS^ wittt PROM 
programming capabIHty • HIGH RtSOLUTlON 
COLOR GRAPHICS — qur SOI offers up to 754 x 
482 pixel resolution, • GENERAL PURfOSE IN- 
T E RFACES—QU A DART four-channel Serial com- 
municaffons^ TU-ART two-channel parallel and 
two-channel serial, 8P10 parallet, 4PIO 

4-port Isolated para [[el, 7A 7TcMrtnel 0/A and 

A/D converter, printer interfece, iloppy disk con^ 
troller with RS-232 interface and system 
dfagno^dcs, wire-wrap and extender cards for your 
development work. 


(415)964-7400 
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The OEM's best choice for sraphics 
is MicroAngelo/ the sinsle board 
graphics display computer from 
SCION. Install MIcroAngelo In your 
Multibus or S-100 host and let this 
intelligent display processor bring 
your screen to life with full graphics 
and text. MicroAngelo features 513 
by 480 pixel graphics and 40 line by 
85 character text displays. 

Save development time and overhead with 
SCREENWARE™, SCION’S high level display firmware 
language. SCREENWARE provides point, vector, region, 
circle, flood, crosshair, light pen interface, tracking 
cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your main console and as your application 
software’s display screen. 

A4icroAngelo’s on-board processor frees your host pro¬ 
cessor and bus to perform other tasks, while on-board 
memory and firmware reduce the size of your applica¬ 
tion programs. With our direct, easy interface to any 
high level language, you are no more than a simple sub- 


'OEM quantity price tar Multitous or S-1D0 board 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


routine call away from MicroAngelo’s 
powerful capabilities. Use one AAicro- 
.^gelo for monochrome graphics 
displays. And combine two or more 
MicroAngelos to create high resolu¬ 
tion color graphics. 

MicroAngelo is the OEM’s choice because 
it is a powerful self- contained graphics display 
computer that is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don’t have to design your own. 
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MAINTAIN 
PROJECT CONTROL 
WITH 

MILESTONE* 



Put your microcomputer 


to work... 

As a project manager, you know the 
value of careful planning An oversight 
here, a miscalculation there, and in no 
time, you could be in a lot of trouble. 

Now. thanks to MILESTONE, its easy 
to obtain and keep complete project 
control. 

MI LESION E is an easy-to-use compu¬ 
ter program that puts your desktop 
microcomputer to work using the same 
proven "critical path" techniques pre¬ 
viously available only on big. expen¬ 
sive computers. Novv. regardless of 
your type of project, you can plan and 
control manpower, doJtars and time - 
with MILESTONE. 

The price is $295. ($395. for the CP/M- 
36 version.) Manual alorre is $30. 

Requims 56K RAM and CP/M or UCSD 

Pascal. Specify B0e0/&5. ZSO. BOSS or UCSD ver- 
won Forrmala 0” single ctensny IBM sort-sec^taned. 

Nor|l>Star DD. Micropolis Mod II, Super&rsin 
30. Apple u wilh CP/M. 5 W" S ' Xerox nW. iSM 
Personal Comptiler wrih CP/M-SS and IBM Ol^ 
play Writer wrlh CP/M’S6. 

See your computer deafer for 
details or contact us directly, 

SOFTWARE 

SOFT14^RE 

DIGIT/tL/kMRKETING 

DIQTA/!44RKET1NG'“ 



DIGITAL MARteniNQ CORPORAnON 


saTDCHErwv L>M • WAirxrr creek * CAiiroAtfu - 
( 4 tS> ? 3 S.?MD* 1 «ea f 7 .^ eS 3 <DtGMin& WNCX] 

MiiBsiofie ts e regslefed li'ademark □< t>ganc SoltwM. 
CP/M araj CP /M'8$ Iradfritiafiis of Cigfiai Resesich 
UCSD Psscsl (faflamark of Begent at Unrvorstty of CaltfomH. 


Editorial 


Let There Be Talking 
People Too 


by Mark Dahmke, Consulting Editor 


When I was in college I met a fellow student who had great difficulties com¬ 
municating because of cerebral palsy. We became friends and as things turned 
out I designed a voice-synthesiser system that greatly enhanced his ability to 
communicate. Designing this device was a logical extension of my long-time 
interest in electronics, microcomputers, and voice synthesis. My friend's case 
is a good example of how artificial aids—communicative or otherwise—can 
improve the quality of life for disabled persons. 

Personal computers have done more for people with communicative dis¬ 
orders than any other technological development. Microcomputers are ver¬ 
satile machines that can be customized fairly easily to fit the individual needs 
of each person. Computers can be programmed to accept input from any kind 
of switch or device and to interpret that input in whatever way the user wants. 
As well, they can be made to respond with visual or audible output, opening 
up a new world to deaf and blind individuals. 

Nearly 500,000 Americans who are not classified as retarded are unable to 
communicate either vocally or with standard hand signs. An even more sober¬ 
ing thought is that perhaps 100,000 or more individuals of normal intelligence 
are in institutions and have been diagnosed as retarded simply because they do 
not have the physical means to communicate. We do not even have accurate 
statistics in this area because of the nature of the disability. Assuming that the 
number of people with communicaHve disorders in this country amounts to 
two tenths of 1 percent of the population, then about 10 million people are af¬ 
fected world-wide. 

While we now have the technology to build devices to compensate for 
almost any communicative disability, not everyone who needs a communica¬ 
tion aid can afford one. They can't be mass produced because (ideally) they all 
require some customization, A similar situation prevails in the case of artificial 
limbs. Each prosthesis can cost thousands of dollars because of the relatively 
small market and because each limb is handmade for the individual. What we 
need are standard devices with plug-in memory modules, plug-in keyboard 
layouts, and modular-display or audio-output options, A communication aid 
could then be put together easily from two or three standardized modules and 
would fill 90 percent of the needs of most individuals with communication 
problems. 
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Introducing the PERCOhi 

Alternative to ATARI Disk Storage 


Your Atari 800 is the finest home computer on 
the market. Now you can own a floppy disk 
system that measures up — an RFD mini-disk 
storage system from Percom. 

At Percom we've been making disk 
storage systems since 1977. 

Our designs are proven, our quality is 
well known, And we back our dealers with 
service know-how. Expect more from Percom, 
You won't be disappointed. 

• Operate in either single- or doubte-density 
storage mode using Atari DOS 2,OS, In 
double-density you can store almost 184 
Kbytes (formatted) on one side of a 40- 
track diskette. 


Connect your Percom RFD first-drive 
system directly to your computer or connect 
Into your system through your Atari 010 
Disk Drive. 

Add an RFD first-drive system with its 
versatile four-drive controller, then connect 
as many as three more low-cost RFD add¬ 
on drives. 

Write application programs that can query 
and set up your system to operate a differ¬ 
ent type drive at each cable position — that 
can even change configuration as the 
program executes. 


• Get quality and state-oMhe-art capability at 
competitive prices. Percom first-drive RFD 
systems are priced from only $799, first 
add-on drive is only $459. Cables included. 

Watch for announcement of a new, power¬ 
ful, easy-to-use disk-operating system for 
your Percom-epuipped Atari 300 computer* 

Minimum system requlretnenta — are an Atari BOO 
compLrter with 24'Kbyt0s of RAM and compatible 
video display system; Atari’s disk-operating system 
(ver 2.OS) and owner's manual; and, for add-on 
drives (If used) an optional disk drives 
interconnecting cable available from Percom. 


For the best thing next to your computer^ see your Atari dealer 
about a Percom RFD floppy disk storage system. For the name 
of your nearest dealer, call Percom toll-free 1-800-527-1222. 


PRICES AND SPECIFICATIONS 
SUBJECT TO CHANGE 
WITHOUT NOTICE, 


PERCQiUI DATA COMPAIMY, IMG. 

-tiaSQ PAGeMtLL HD • DALLAS. 1X 75243 - ■1214> 34a-7aai 

ATARI 800 Sl atari 810 are trademarks of the Atari Corporation. 
PERCOM is a trademark of Percom Data Company, Inc. 


Yes ... I'd like to know more about Peroom RFD disk 
drives for my Atari 800 Computer, Rush me free literature. 
Sand to; PERCOW DATA COMPANY. Inc., DEPT. 18'&01 
1T220 Pagomill Road, Dallas, Texas 75243 
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I plan to add a hard disk system to my Atari r □ yes 
MAIL TODAY! 
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Editorial 


I 


One highly successful device currently on the market is 
the Texas Instruments Speak & Spell, which was designed 
as a children's learning tool. It has a reasonably large 
vocabulary and costs around $50* In its current con¬ 
figuration, it can work as a communication aid if you ig¬ 
nore the spelling mode and simply type messages letter by 
letter. If, however, a few extra features had been incor¬ 
porated into its design it could have very easily func¬ 
tioned as a communication aid and still cost $50* It would 
have been the case of a mass-market product {with the 
price benefits of economies of scale and an extensive 
advertising campaign) doubling as a special-needs device* 
The integration of general-appeal consumer products 
with limited-market special-needs devices should be our 
goal* Thousands of people would benefit. 

Recently Texas Instruments announced a new product 
called Vocaid, based on its Touch & TeU product* The 
$150 device can be used by people with short-term com¬ 
munications problems* It also is a great communication 
aid for anyone with reasonably good coordination and 
cognitive skills. It can also accept memory modules that 
have spjecialized vocabularies. As such, it is a good prac¬ 
tical application of customizing a standard product by 
plugging in memory modules. 

Part of the problem faced by disabled individuals is the 
way they are perceived by the able-bodied members of 
society* Today we scarcely think of someone who wears 


eyeglasses as disabled, yet before the discovery of the 
principles of optics, people with vision problems surely 
would not have been able to lead normal productive 
lives* I hope that in a similar way microcomputers will be 
able to help people with physical limitations overcome 
the restrictions to activity imposed on them by their 
disabilities and become, remain, and be viewed as pro¬ 
ductive members of society* It is an encouraging sign to 
see the proverbial ''synthesizer on a chip*'' And now that 
we have the technology we must accept the challenge of 
making the fruits of that technology available to the peo¬ 
ple who will benefit the most. 

On 'Tinding A Voice," a recent episode of NOVA on 
public television, John Eulenburg of Michigan State 
University said, 'If there are going to be talking micro- 
wave ovens, let there be talking people too*"B 


Artlctes Potlcy 

BYTE is contfnuany seeking manuscripts of high quality written 
by individuals who are applying personal computer systems, 
designing such systems, or who have knowledge that will be 
useful to our readers. For a formal description of procedures and 
requirements, potential authors should send a legal-sized, self- 
addressed envelope with 37 cents U.S. postage affixed to BYTE 
Author's Guide, FOB 372, Hancock* NH 03449. 

Each month, the authors of the two leading anicles in the 
reader poll (BYTE's Ongoing Monitor Box or BOMBj are presented 
with bonus checks of S100 and S50. Unsolicited materials should 
be accompanied by full name, address, and return postage. 


The Context MBA is available now at 


Cilllornii _ 

ComputerLand/Almadfln 40fl/367-2182 
CorrpulBrLand/Belinoiit 415/505-4232 
CompulerLand/SurlinBarrie 415/348-7731 
Com p ui er L and / Fra mo nl 415/ 794^9311 
ComputerUnd/Hayward 415/536-8080 
ComputtrLand/Pasadena 213/449-3205 
ComputerLand /Sacramento 916/520-8981 
CamputarLand/Sgn Diego 714/560-9912 
ComputefLand/San Diego East 714/464-5656 
ComputerLand/San Diego Nonh 714/434^7001 
ComputerLand/San Fernando Valiey 213/716-7714 
CompulerLand/San Franciscn-FInandal 415/546-1592 
CompuierLand/San Francisco-Markei Street 
415/864-8080 

ComputerLand/San Francisco-Van Ness 415/673-6640 
Comp(jterLand/SonQma707/ 526-1775 
ComputerLand/South Bay 213/371-7144 
ComputerLand/Stockton 209/473-1241 
ComputerLand/Thousand Oaks 806/495-3554 
Computer Land/Ventura 805/656-7711 
ComputerLand/West Covina 213/960-6351 
ComputerLand/West Los Angeles 2l3/559'3353 
Personal Computer Business Systems/Irvine 
714/540-1333 

Conn icti cut__ 

ComputerLand/Danbury 203/748-2300 
ComputtrLand/fairfield 203/255-9252 
ComputerLand/Hartford 203/56M446 
ComputerLand/New Haven 203/2e6-5l62 
ComputerLand/Stamford 203/964-1224 
IIHnoll ___ 

Co m pu lerLand / Arli ngto n Hei g hts 312 /B70-7500 
ComputerLand/Downers Grove 312/964-7762 
ComputerLand/Jaliet 815/741-3303 
GomputerLand/Lake County 312/949-1300 
ComputerLand/Naperville 312/389-3611 
ComputerLand/Niles 312/967-1714 
Compu ter Land / Northbroo k 312 /272-4703 
ComputerLand/Oak Lawn 312/422-8080 
ComputerLand /Schaumburg 312/843-7740 


Indlini _ 

The Computer Room/South Bond 219/277-1600 

Kintii _ 

Compu terLand / L awrence 413 / 841-8611 
ComputerLand/Overland Park 913/492-8882 
Compu lerLand/Topeka 913/287-6530 
Milne _ 

Comp uterLa nd / Port I and 207 /774-1309 
MattlChUiitll _ 

Business Data Systems/Hanover 617/876-7886 
ComputerLand/Boston 617/482-6033 
Hichiflan _ 

ComputerLand/Ann Arbor 313/973-7075 
ComputerLand/Grosse Poinie 313/772-6540 
ComputerLan d / South!i eld 313 / 356-8111 
Computer Mart/Ann Arbor 313/665-4453 
Computer Mart/Flint 313/234-0161 
Computer Mart/Kalamam 616/329-1000 
Computer Marl/Lansing 517/35M777 
Computer Mart/Livonia 313/540-3928 
Com pute r M a rt /T ri-C ities 517 / 790-1360 
Computer Man/Troy 313/649-0910 
The Computer Room/Grand Rapids 616/949-2802 
The Computer Room/Kalamaioo 616/343-4634 
Wlnnwirtl _ 

Computer Land /B loom i ngton 61 2 /e84 -1474 
Comp uter Land /Ho pki ns 812 / 933-8622 
Computer Land /HI n nea pol is 612 /333-3151 
MlmHirl _ 

ComputerLand/Gladstone 816/436-3737 
ComputerLand/Independence 616/461-^02 
ComputerLand/St Joseph 816/364-4498 
Nbw Himptiltn __ 

ComputerLand/Nashua 603/889-5238 

Naw Jtnty _ 

Compuieriand/Morristown 201/539-4077 
ComputerLand/Princeton 609/882-1400 


Naw Yorh __ 

ComputerLand/Nassau County 516/742-2262 
ComputerLand/Suffolk County 516/496-4484 
Computer Land/White Plains 914/328-0144 
Future Data 212/964-6666 
Morris Decision Systems/New York 212/74^9590 
Origan _ 

ComputerLand/Multnomah Couniy 503/295-1928 
Co m p ut erLa nd / Salem 503 /e20-6170 
ComputerLand/Portland 503/620-6170 

Pinniyiwitili_ 

ComputarLand/Dresher 215/542-8835 
Computer Land /Ha r ri sbu rg 717 / 763-1116 
ComputerLand/PacIi 215/296-0210 
ComputerLand /Philadelphia 

Tbxii_ 

Computer Land/Call as 214/ 363-2223 
Computer Land/Fort Worth 817/292-7114 
ComputerLand/Houston Bay Area 713/488-8153 
ComputerLand/North Dallas 214/235-1285 
ComputerLand/Southwest Houston 713/977-0909 
ComputerLand/Tyler 214/581-7000 
ComputerLand/Westwood 713/270-1200 
tflrglnli _ 

Comp ut er La nd / Ri cN mon d 804 /741 -3502 
ComputerLand/Tyson's Corner 703/893-0424 
Comp uter Land / Wood brid ge 703/ 491 -4151 

Wighlhfllnn ___ 

Comp uter Land/Boilevue 206/746-2Q7Q 
Comp uter Land/Federai Way 206/838-9363 
ComputerLand/lynnwocd 206/774-6993 
Computer Land/Renton 206/271-8665 
Computer Land/Seattle 206/223-1075 
Computer Land/Tacoma 206/383-4951 
Computer Land/Vancouver 206/696-1540 
WllhtflgtoD. BC__ 

ComputerLand/Washington, DC 202/835-2200 

Wlicaniln_ 

ComputerLand/Madison 608/273-2020 

Ciflldi___ 

Computer Mari/Windsor 519/96&5757 
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Only the Context MBA Totally Integrates Modeling, 
Word Processing, Database and Graphics in One Program. 
_TRUE _FALSE 



Banana 


H B fllFOLBER-SflMPLElMPKJSi, ^Oa^’TOPIFllBIT, COHim-HOMl >ft8 135 


ft A BACABAE/\F/ 
llrnpiFiHiit Annual Salas (Hillionsy 
2Prt)duct *ei '82 '83 '84 


4Tineapples 
5Linas 
6Bananas 
7Sugap Cane 
AB- 

Blolal: 


'81 

'82 

'83 

■'84 

$15 

$18 

$20 

$23 

5 

10 

12 

20 

25 

22 

20 

16 

40 

41 

42 

43 

.lt5_ 

J3±. 

Jll 

$102 


tmnfmit Sales 


Annual Sates 


CiHKie.^x 

^ 24.1)! 
Bananas 
■“ 45 */. 
Sugar Cane 


ITo: All Sates rersnnnel 

Jmh: V-P Sales 

.Subject: Stagnant Sugar Cane Sales 

.Please nete tlie relative 
.stagnatic^n gf Sugar Cane salts in 
.oup salts fomasts. I wnt eacli 
■ of gnu ts rtMPt to nt iig next 
.fenday any ideas you l»ave akut how 


Context 

Managomerit Softwere 
for Pereonal Computers 

23864 Hawthorne Boulavard 
Torrance, CA 90506 
(213) 378-B277 
tele?<1B1149WESTLSA 

SOURCE ID TCA 442 


The Context MBA turns second generation per¬ 
sonal computers like the IBM Into powerful manage¬ 
ment tools. Information entered in any of the C-MBAs 
four contexts can be used in any other context. Build a 
model using C-MBA's sophisticated electronic spread 
sheet. Switch into database context by pressing three 
keys to quickly sort your model. When one picture is 
worth a thousand words {or numbers), a few keystrokes 
produce one of nine different graphs. Change your 

Circle 130 on Inquiry card 


numbers and your graphs automatically update as well. 

The word processing context helps you write 
clear, concise reports. And you can cc^y in entire tables 
of numbers from your spreadsheet rn seconds. 

The Context MBA is far more than four inte¬ 
grated programs, ft is a whole new concept in man¬ 
agement software. 

Personal computers are full of promise. Context 

makes them deliver, ©copyright 1982 ConteKt Management System? 
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Letters 


Response to 
Japanese Computers 

As a BMC ifSOO user for the past year 
and a half, I read with interest the fine ar¬ 
ticle "'Six Persona] Computers from 
Japan" by Christopher P. Kocher and 
Michael Keith (May 1982 BYTE, page 60). 
I was pleased to see that the section on the 
if800 was thorough and reasonably cor¬ 
rect, The authors, however, made a few in¬ 
accurate statements that were probably 
due to omissions in the ifSOO documenta¬ 
tion. 

One of the inaccurate statements con¬ 
cerns the ifSOO's screen-dump feature. The 
authors consider it a shortcoming that 
, in dumping a screen image (as op¬ 
posed to regular character-by-character 
text printing) the scan lines are spread 
quite far apart in the printed image, mak¬ 
ing text or detailed graphics difficult to 
read." They fail to mention, however, 
that the if800 has two additional screen- 
dump modes—one that prints a normal 
representation of what appears on the 
screen without the above-mentioned wide 
spacing, and another that prints a com¬ 
pacted representation of what appears on 
the screen. The widely spaced printout 
described in the article is obtained by 
pressing the Hard Copy key. The normal¬ 
ly spaced printout is obtained by holding 
down the CTRL (Control) key while 
pressing the Hard Copy key. Likewise, the 
compacted printout is obtained by hold¬ 
ing down the Shift key while pressing the 
Hard Copy key. 

A second inaccuracy occurs in the sub¬ 
section titled "Minor Gripes." Here the 
reader is led to believe that the ifSOO 
keyboard functions only in the uppercase 
mode, where the Shift key must be used to 
get lowercase characters. The if800 key¬ 
board does, in fact, have a typewriter 
mode in which the Shift-key function is 
reversed; that is, lowercase characters are 
typed when the Shift key is not used, and 
uppercase characters are typed when the 
Shift key is used. The typewriter mode 
may be entered by simply pressing the 
Shift and COMD (Command) keys simul¬ 
taneously, To return to the uppercase 
mode, press the CTRL and COMD keys 
together, 

Ken Davison, Applications Engineer 
Oki Semiconductor Inc, 

1333 Lawrence Expressway^ Suite 401 
Santa Clara, CA 95051 


I would like to inform Christopher 
Kocher and Michael Keith that Canon 
CX-1 BASIC is definitely not the only 
BASIC with an XREF command. It may 
be the only BASIC running under CP/M 
with such a command, but CP/M isn't the 
only microcomputer operating system, or 
to my mind, the best. Phase One Systems 
has an excellent BASIC (running under 
the Oasis operating system) that includes 
XREF, which can be called from the inter¬ 
preter or included as a compiler option, I 
think this version of BASIC is about as 
good as you can get with BASIC and stiB 
cal) it BASIC. It also has a good editor, 
which may stun some BASIC program¬ 
mers. 

Bob Pierce 

99 Golden Hinde Blvd, 

San Rafael, CA 94903 


I'd like to clear up a common 
misconception about using multiple pro¬ 
cessors. In the article "Six Personal Com¬ 
puters from Japan," the authors repeated¬ 
ly state that the Fujitsu FM-8 was the 
fastest machine in their test due to its 
"division of labor," A little reflection will 
reveal this to be false. 

As stated in the article, the three micro¬ 
processors in the Fujitsu handle process¬ 
ing, video, and keyboard scanning. The 
authors did not realize that while running 
a BASIC benchmark the second and third 
processors are standing by in an idle loop. 
Because the programs that the authors 
chose do not involve graphics or extensive 
character I/O (input/output), they will 
not exercise the task-splitting features of 
the FM-S computer. 

As the designer of my own dual-proces¬ 
sor upgrade for my SWTPC (Southwest 
Technical Products Corporation) com¬ 
puter, I've found that speed improvement 
is seldom a factor. In any program that 
does extensive computation, the I/O pro¬ 
cessor remains idle. In programs that do a 
lot of screen formatting, the main pro¬ 
cessor must wait. Only in those rare pro¬ 
grams where computation and I/O are 
evenly split does my computer approach a 
theoretical speed improvement of 2 to 1, 
So why do Fujitsu and I use multiple 
processors? In my case, I wanted to free 
the computation-processor memory space 
from the space required for the graphics 
storage. This use of multiple processors is 
mentioned in the BYTE article. If an 


Apple or Radio Shack computer devoted 
48K bytes of memory to graphics, there 
would be little left for the user. The FM-8 
graphics resolution of 640 by 200 by 3 bits 
per pixel adds up to a total of 48K bytes of 
video memory. It was not mentioned in 
the article that 640 by 200 pixels can be 
divided into 25 lines and 80 columns of 8- 
by 8-bit character cells. This means the 
Fujitsu can plot letters in graphics with 80 
characters per line. 

What, then, makes the Fujitsu the 
fastest machine in the group tested? I 
would say it is a combination of its 
Motorola processor and a good BASIC in* 
terpreter, I can't overstress the fact that 
almost any hardware can run faster with 
better software. My vintage SWTPC 6800 
in single-processor mode is about three 
times faster than the new Japanese ma¬ 
chines, This is possibly due to the fast 
floating-point BASIC interpreter supplied 
by Technical Systems Consultants. 

Leo Taylor 
18 Ridge Court West 
West Haven, CT 06516 


Another TRS-BO Hang-Up 

Glenn Teslers article 'TRS-80 BASIC 
Program Hang-ups: The Reasons and 
Some Solutions" (May 1982 BYTE, page 
318) was very well done and useful. I 
would like to extend his article with a 
practical suggestion for other program¬ 
mers, I have noticed that programs con¬ 
taining PRINTUSING statements that 
have concatenated strings as statement 
elements eventually lead to program 
hang-ups in TRS-60 BASIC. A simple 
solution is to avoid concatenating strings 
in these statements by using alternative 
methods. For example, instead of 

PRINTUSING"% (20 spaces) 

"A"+". "+B$ 

try; 

PRINTUSlNG"r';"A";:PRlNT", 
PRINTUSING" % (17 spaces) 

B$ 

You can use the addresses for "string 
work area" and "start of string data" 
pointers given in listing 2 of the article to 
verify the difference. This technique is 
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NEC^ new letter-quality printer 
gets personal with IBM. 


The Spiewriter "3550 lets the IBM PC 
get down to biisiness- 
NECV new Spinwriter letter-quality 
printer is the only one plug-comparible 
with the IBM Personal Computer. So you 
get the business applications you Vc been 
wishing for. Letter-quality output for 
word and data processing. Multi-language, 
scientific, and technical printing. Simple 
forms handling. Quiet operation. And the 
reliability of the industry’s most popular 
printer fine. 

NEC designed the new Spinwriter espe¬ 
cially for the IBM PC. It comes complete 
with documentation and training materials 
to fit your PC user's handbook. Just plug 
the Spinwriter in and your PC instantly 
becomes more versatile and flexible. 

More that! S forms handlers and 
50 print thimbles boost PC versatility. 

NEC designed the Spinwriter’s 8 modular 
forms handlers to accommodate a wide 
range of paper and document si^es and 
types. The easily mounted handlers let 
your computer print out the forms you 


need for data processing, word processing, 
graphics, accounting or other business 
applicadons. 

The Spinwriter’s 50 print thimbles 
can more than triple your PC’s usefulness. 
They come in both constant pitch and 
proportional-spaced fonts, plus in foreign 
language, technical and scientific versions. 
They snap in and out in seconds, and let 
you print up to 203 columns on 16-inch 
paper. They each last for more than 30 
million impressions. 

This printer’s special features make 
everything look better on paper. 

The Spin writer's software-invoked 
features include automatic proportional 
spacing; bidirectional, bold and shadow 
printin g; j u stifi ca ri on; centering; u n der- 
scoring; and sub/super scripting, all at 
speeds up to 350 words per minute. 

That big extra, Spinwriter reliability. 
Spinwriters have the industry's best 
mean-rime^betwecn-failure rating, in ex¬ 
cess of3,000 hours. In terms of average 
personal computer usage, that s more 
than five years. 


The Spinwriter 3550 is available at 
ComputerLand stores. Sears Business 
Systems Centers and IBM Product 
Centers nationwide. 


NEC Information Systems, Inc. 

5 Militia Drive, Lexington, MA 02173 

Send me more information on the 
Spinwriter 3550. 


Name 


Title Telephone 


Company 


Address 


I City StJlc Zip ] 

I_ 
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NECkifonnation$^stBms,lnc. 

Spinwriter is a (rademarh o( Mippon EteClrip Co, Ud 























The Software: _ PROG RAMS 


MICROPRO 

WordStar^ 

The nuinber one selling microcomputer 
word processing package in the world. 
8" CP/M’^^_ 

u^r PRICE -fss.oo 

MH PRICE; 2A9.00 

5V4"APPIB'^ _ 

ysrPfifCE 375.00 

MH PRICE: 234.00 


MICROPRO 

MailMerge"* 

A multipurpose text-data merging program. 
One of its most popular uses is producing 
personalized tomn letters. Requires 
WORDSTAR^' 

8'* CP/M'"' 
os r PRICE. J50 00 
MH PRICE; 99.00 
APPLE*’ 

USTPRtCE 125.00 

MH PRICE- 03.00 


MAILMERGE. DATASTAR. SPELLSTAH. CAICST AR. 
amJ SUPERSORT are trademarks ot MicraPro 
Intematkmd. San Rafael. CatiromiaUSA 
QUICKCODE, QUICKSCREEN. anddUTlL are 
IradeFnarka of Fox & Cieller Assddatea 
VISUREND/VISIPLOT. VISIFILE, VISISCHEOULE. 
VISIDEX. VISITERM. and DESKTOP PLAN are 
iradeinarks o1 VlsICorp. 
dBASE II la a trademark of Aahlon-Tale 
MATHSTAR Is a irademafk of Force Two, LTO 
SUPERCALC is a trademark, of Sofcim. 

SPELIGUARD Is a trademark of Innovative Software 
ApoHcsfJons 

TIM is a Irademsrk of Innovative Soltware. Inc 
CROSSTALK Is a trademark of MicroStuf 
EASY WRITER and EASY SPELLER are trademarks 
of Inrormation Unlimited Software. 

PERFECT WRITER and PERFECT SPELLER are 
trademarks o1 Peffecl Software, lr>c 
WOflOSTAR is a registered trademark of MicroPfO 
k^tematton^, San Ratael, California USA 
VlSfCALC Is a registered trademark of VisiCorp 
CP/M is a registered trademark of Digital Research 
APPLE Is a registered trademark of Apple Computers 
IBM is a registered trademark of International Business 
Machines 


MICROPRO 

DataStar"* 

The office-oriented system for data entry, 
retrieval, and updating. DATASTAR 
allows you to create a form, be it a price 
list, catalog, or order form. You can edit, 
update, or save this information in a file 
or simply print it out. DATASTAR 
interfaces with MAILMERGE and 
SUPERSORT, 

_ 

LfSTPRfCE: 35 £>,170 
MH PRICE: 2a&.l>Cl 

S'A" APPLET' 

LIST PRICE 295,00 

MH PRICE: m.OO 


MICROPRO 

CalcStar’" 

Financial planning and business decision¬ 
making made simpler, taster, and more 
accurate. CALCSTAR calculates solutions 
to complex numerical problems in 
business and finance CALCSTAR turns 
your microcomputer’s video screen into 
a 'window' on a gigantic electronic ledger 
sheet with up to 600 entries arranged 
the way you want. 

8" CP/M'^ 

LIST PRICE 295 00 

MH PRICE: 199.Q0 

5'4" APPLE"’ 

LIST PRICE 195.00 

MHPRtCE: 149.00 


FORCE TWO. LTD 

MathStar" 

MATHSTAR is a combination adding 
machine/calculator program, designed 
specifically for use with MicroPro’s 
WORDSTAR*'. Provides basic math 
functions, formatted results, and 
accounting notation. 

8’* CP/M^^ 

LIST PRICE: 125 00 
MH PRICE: 99.00 

64" APPLET 
Samaas*- CPfir 


ASHTONTATE 

dBASE 11“ 

THE database management system for 
the microcomputer. 

8’’CP/M® 

LIST PRICE 700MO 

MH PflICE: 409.00 

574** APPLE^^ 

Sanwasr'CPfM^ 


FOX & GELLER 

QuickCode™ 

QUICKCODE allows dBASE II users to 

create the following programs, in a matter 
of seconds, without programming. 

□ Data entry programs 

□ Data retrieval programs 

□ Dale edit/validation programs 

□ Menus 

□ dBASE II files 
PLUS: 4 New Data Types: 
n Dale 

□ Dollars 

□ Telephone 

□ Social Security number 

QUICKCODE includes a powerful new 
version of QUICKSCREEN. the dBASE II 
screen builder. 

8 "CP/M" 

list PRICE 295 00 
MH PRICE- 249.M 

5 '/4" APPLE'" 

Stmnr' CPfM 


FOX & GELLEB 

dUTIL" 

dUTIL is the BASE II utility program which 
saves valuable computer time and work 
by: 

□ Increasing comman d f il e run n in g li m e 

□ Creating standard text files lo use 
within your word processor 

□ Automatically d eb ug g ing d B ASE 11 
command files 

dUTiL does not require QUICKCODE or 
QUICKSCREEN. 

8" CP/M'" 

LIST PRICE: 99 00 

MH PRICE: 75.00 

54" APPLE"_ 

Sim* a« 9"' CPfM’ 


Call Toll-Free: 1 •800-523*9511 In Pennsylvania: T215'868-8219 
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TTieSoftwatB: PACKAGES 


CP/M* /\PPLE* 



COMBINED 

tMcROHOuse 

COMBINED 

MICROHOUSE 


LIST PRICE: 

PRICE 

LIST PRICE 

PRICE. 

MH-1 WORDSTAR®/MAILMERGE 

645.00 

319.00 

500.00 

259.00 

MH-2 WORDSTAR® /MAILMERGE/DATASTAR 

995.00 

519.00 

795.00 

399.00 

MH-3 WORDSTAR®/CALCSTAR 

790.00 

419.00 

570.00 

299.00 

MH-4 WORDSTAR®’/MATHSTAR 

620.00 

369.00 

500.00 

319.00 

MH-5 dBASEH/WORDSTAR®/MAILMERGE 

MH-6 dBASE ll/QUICKCODE/ 

1345.00 

819.00 

1200.00 

719.00 

WORDSTAR® /MAILMERGE 

1640.00 

999.00 

1495.00 

899.00 

MH-7 dBASE ll/QUICKCODE/dUTIL 

1070,00 

749.00 

1070.00 

749.00 



NEW: The IBM-PC Software Menu. 

MICROPRO 


lUS 


WordStar®. 

. 289.00 

Easy Writer II. 

. 299.00 

MailMerge .. 

. 99.00 

Easy Speller. 

. 149.00 

SpellStar... 

. 149.00 

PERFECT 


DataStar. 

. 199.00 

Perfect Writer. 

. 289.00 

SuperSort. 

. 170.00 

Perfect Speller. 

. 149.00 

CalcStar.... 

. 199.00 





SORCIM 




SuperCalc.. 

. 209.00 

VISICORP 




VisiCalc®. 

. 190.00 

ISA 


VisiTrend/VisiPlot_ 

. 228.00 

Spel [Guard.. 

. 249.00 

VisiFile. 

. 169.00 

ISi 


VisiPlot. 

. 179.00 

T.I.M.. 

. 399.00 

VisiSchedule. 

. 249.00 

MICROSTUF 


VisiDex. 

. 190.00 

CrossTalk. 

. 119.00 

VisiTerm. 

. 80.00 

ASHTON-TATE 


Desktop Plan. 

.. 190.00 

dBASE II. 

. CALL 


Microhouse 1444 UrKlen 5trs«l f P.O. Box 498 Belt^lehem. Pennsylvania 1 S016 Prices arrd specifications sublect to change withoul notice. AH items subject to availabllily 


NUCROHOUSE 


The Microcomputer People.' 
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CompHment 

your 

Apple lll« 
or IBM... 



Introductory 

Offer... 


COLOR RGB MONtTORS 
BUY DIRECT!! 

$ 3^00 

pfus $9,50 shipping & handimg, 

* 13" RGB Color. 

* 8 Colors standard. 

#16 Colors on your IBM or 
Apple ML 

Analog 

Up to SO Characters per line. 

360 Dots per color, 

{horizontal resolutionj 

Apple III and IBM customers 
please add $29.50 for factory 
installed mod board. 

MasterCard / VISA / American 
Express / Prepaid / C.O.D, 

Call Toll Free for immediate 
shipment: 1-800-258-6370 

® Apple ill is 3 registered 

trademark of Appie Computer^ 

^ Monitors by 

BEira 


data led 



ia Bridge Street, Salem^ NH 03079 
Tel. (603) 893-2047 
TWX: 710-366-05D2 


Letters, 


especially helpful in programs with lots of 

menus. 

WilUam S. Wise, M.D, 

President 
Datalab Corp. 

2632 Edgerton Rd. 

University Heights, OH 44118 


Thank you for publishing Glenn 
Tesler's article 'TRS-80 BASIC Program 
Hang-ups: The Reasons and Some Solu¬ 
tions/' If anyone wishes to get in touch 
with Glenn, his correct address is Glenn 
Tesler, Prosoft, FOB 839, North Holly¬ 
wood, CA 91603. 

Your readers might also be interested 
to know that Glenn was barely 12 years 
old when he wrote that article. 

Although he didn't know it at the time 
the article was written, Glenn now says 
that many of the techniques presented in 
the article apply to Microsoft BASIC on 
the Apple, the IBM Personal Computer, 
and many other microcomputers. 

Debbie Tesler 
Prosoft 
FOB 839 

North Hollywood, CA 91603 


Why Advertliers 
Don't Reipond 

We read with interest the letter to the 
editor from H. B. Brandon regarding the 
lack of interest some advertisers showed 
concerning inquiries about their equip¬ 
ment or software (May 1982 BYTE, page 
19). Our firm specializes in designing and 
optimizing small computer systems for in¬ 
dustry and small-business use. We often 
experience the same frustration and delay 
that Mr. Brandon found. Typically, it is 
not that the manufacturers intend to be 
rude or inapproachable, but rather that 
they are simply swamped. For production 
lines, customer services, sales forces, etc. 
to be scaled up to meet the demand re¬ 
quires a very long lead time plus long- 
range forecasting to meet future demand. 
Personnel must be hired and trained, and 
telephone lines must be added to handle 
orders and inquiries. Sometimes the entire 
staff must be relocated to more spacious 
quarters. Then of course, letters can be 
lost. We offer this not as an excuse but as 
an explanation and ask you not to be too 


harsh in your judgment of these com¬ 
panies. 

Thomas M. Krischan, Chief Executive 
Officer 

Technimetrics Computer Consulting 
646 South 93rd St. 

West AUis, W1 53214 


Buffer Overflow Cure 

1 enjoyed reading John Blankenship's 
"Give Your Apple a Voice: A Speech- 
Development System Using the Radio 
Shack Speech Synthesizer" (May 1982 
BYTE, page 446), However, like most ar¬ 
ticles on the Radio Shack Speech Syn¬ 
thesizer, it overlooked the fact that this 
device contains only a 32-byte buffer and 
has no control over preventing buffer 
overflow. There is a simple cure for this 
problem; it requires a small hardware 
modification to the synthesizer and the 
availability of a single input line to the 
computer. First, bring out pin 2 of IC4, as 
marked on the circuit board, to an unused 
wire of the ribbon cable. On the computer 
end of the ribbon cable connect this line to 
an input port that can be read by your 
program. The signal you have just wired 
to an input port will indicate by a low 
voltage that the synthesizer buffer is full. 
It will go to a high-voltage state when 
there is again room in the buffer. 

Ralph J. Jannelli 
101 Cottonwood Dr. 

Jamestown, NC 27282 


We congratulate Mr, Blankenship on 
his excellent article. The program listing 
he provided should be quite helpful to 
owners of the Radio Shack Speech Syn¬ 
thesizer. As an update to the article, 
please note that while the Radio Shack 
Speech Synthesizer was designed and 
manufactured by Votrax for Radio Shack, 
the unit uses a Votrax VST synthesizer 
module, not an SC-OIA speech chip. It 
may interest your readers to know that 
the SC-01A is currently available in a 
Votrax product called Type-TJ-Talk, a 
text-to-speech computer peripheral with 
unlimited vocabulary and an RS-232C in¬ 
terface. Type-'N-Talk utilizes a program 
similar to that developed by Mr, Blanken- 
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Proven tools for programmers. 
From Microsoft. 


Old friends. Eight years ago, Microsoft put BASIC 
on the first microcomputer. Today, there are more 
than 1,000,000 copies of Microsoft™ 
languages in use. BASIC interpreter. 

BASIC compiler. FORTRAN, and 
COBOL. A proven set of program¬ 
ming tools. All, fully supported 
by Microsoft. 

The best get better. Good 
tools work better if you keep 
them sharp. That's why we 
constantly improve the tools we 
offer. Enhancing them. Increasing 
their utility. Taking full advantage 
of the strengths of each language. 

Supporting you, the user, with 
a full range of finely honed 
programming tools. 

Technical support. When you buy 
our tools, you get our number. If you 
have technical problems, call the Microsoft 
support staff for assistance, if we don't have the 
answers now, we'll find them and call you back. 

Compatible documentation. All Microsoft 
languages share a common approach to documen¬ 
tation. Starting with plain English. That means 
that even when you're learning a new language, 
you won't have to learn a new vocabulary. 

Linkable code. All Microsoft compilers share 
common utilities. A linker accompanies each 


compiler. That means you can write programs in 
two or more languages, taking advantage of 

the specific strengths of each, then, link and 
run them as a single program. 

Leadership in micros. Nobody 
gave us leadership. We earned it 
through innovation, enhanced 
programming tools and complete 
user support. Today, Microsoft is the 
only software supplier to offer you 
a complete programming environ¬ 
ment. Including specialized languages 
that support you in a wide variety of 
programming situations. Tomorrow, you can 
look to Microsoft to make that environment 
even more productive. 

Better tools. Ask your Microsoft dealer 
about Microsoft's family of proven toots 
for programmers: BASIC Interpreter, BASIC 
compiler, FORTRAN and COBOL. Each is 
a specialized tool for a special programming problem. 
Better tools. And better tools make better programs. 


BETTER TOOLS FOR MICROCOMPUTERS 



Bellevue, WA 98004 


Microsoft IS a trademark of Microsoft Corporation. 









speaking graphically... 
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it really pays to rent terminals and 
desktop computers from Genstar REI! 

You can rent — right now, off-the-shelf, tor as short as 30 days — 
Hewlett-Packard desktop computers, intelligent graphics terminals, 
graphics terminals, digitizers and thermal graphics printers. Plus, 
you can rent dot matrix printers, graphic printers, impact printers 
and teleprinters from Centronics, HP, Tally, Texas Instruments, 

Qume, and more. Also, data terminals from ADDS, Beehive, 

Computer Devices, HP, Lear Siegler, Tektronix, Televideo Systems, 

Tl, and others. We’ve also got modems and acoustic couplers 
immediately available for rent throughout North America. Think of 
your bottom line in graphic terms. Rent from Genstar REI. Today I 

GEIMSTAiR 

Rental Electronics, Inc. 
( 800 ) 227-8409 

In California (213) 993-7368, (415) 968-8845, (714) 679-0561 

GSA Contract #GS-04S-23560 

r Show me the savings picture, REI. Send me a Free Catalog nowi*! 

! □ It sounds great. Tell me more! Call □ I'm particutary interested in the j 

I me at_ following equipment:_ I 

I □ Send me your new Rental Catalog. _ I 

I □ I'd like a copy of your 'like new'' _ ! 

I equipment for sale catalog, too, __ I 

I NAME _TITLE_ | 

[ ORGANIZATION_ j 

I ADDRESS_MAIL STOP_ I 

I CITY/STATE/ZIP_ 1 

j TELEPHONE __ 8982 | 

I Please complete coupon and mall to: Genstar Rental Electronics, Inc., 19525 I 
^ Business Center Drive, Northridge, CA 91324 * Genstar aaniai electronic^, inc. iss^j 


Letters 

ship for the Radio Shack unit, but the 
software is self-contained within 
Type-T^-Talk and requires no additional 
programming on the part of the user* Mr* 
Blankenship's statement that "quality was 
more a function of the programmer than 
of the hardware" is all too true, but with 
the introduction of programs such as his 
for the Radio Shack unit and Type- 
'N-Talk more and more users can now 
add voice to their computers without first 
becoming specialists in phonetic speech 
synthesis. 

Melanie J, Moyna, Manager 
Consumer Products Group 
Votrax 

Division of Federal Screw Works 
500 Stephenson Highway 
Troy, MI 480B4 

The Votrax SC-01 A chip is also used in 
Steve Ciflrcifls project this month. See 
"Build the Microuojc Text-to-Speech Syn- 
thesizer, Part 1; Hardware," on page 
64, * * . R*S*S, 


Computing Careers 

Jacqueline Johnston's article ''Career 
Opportunities in Computing" (April 1982 
BYTE, p* 439) was very informative and 
useful. I enjoyed it because I am currently 
seeking a job as an entry-level program¬ 
mer* As a result, 1 have some observations 
that may interest the audience addressed 
by Ms* Johnston's article. 

There are indeed many openings out 
there for programmers and programmer- 
analysts. This fact is readily apparent 
from the classified pages of the major 
metropolitan newspapers. But very few of 
the advertised openings are for entry-level 
personnel, and many firms demand quali¬ 
fications that even an experienced profes¬ 
sional may have difficulty meeting. 

Entry-level programmers who do not 
have access to a school placement service 
or a diligent guidance counselor will prob¬ 
ably have to knock on a lot of doors in 
order to find entry-level positions* This 
could be an expensive proposition for 
anyone who resides, as 1 do, in an area 
remote from the urban centers where 
there is the greatest demand for computer 
personnel. Private employment agencies 
are of little help because, although clients 
will pay an agency to find experienced 
programmers, companies apparently 
prefer to obtain entry-level personnel 
through campus recruiting and walk-ins. 
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897 N.W. Grant Ave. • Corvallis, Oregon 9733D • 503/758-0521 



# Never having to type the word 

® "CATALOG,” or trying to remember 

how to get from one part 
of a program to another! 
ff you could do these functions, and many 
more like them, at the STROKE of a SINGLE 
KEY, would you? We thought you would! So, 
we invented the Enhancer ][ and the Function 
Strip. More than just another lower case 
adapter, the Enhancer ][ is an intelligent 
keyboard processor. Now characters, strings 
of data, commands and statements can all be 
stored in your Enhancer ][ for immediate recall 
by pressing JUST ONE KEY! 
Features that you would expect only on larger 
systems now can be yours. EASILY! For 



^ooxrooDcrooiio a Dpgi 


Q-O.aa' i.Q^ai lo i_i n a;tn o. i 


instance, wouldn't you like auto-repeat, and hi- 
speed repeat? How about a type-ahead buffer? 
Even user-definable function keys are available 
for greater input flexibitity. 
The Videx Enhancer ][ and Function Strip; it 
really is the Dawn of a New Era for Apple 

Suggested Prices 

1 ENHANCER ][ 149.00 
FUNCTION STRIP 79.00 
Package Deal 215.00 
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Most advertised openings 1 have seen 
now specify two to five years' experience 
in addition to the expected knowledge of a 
specific computer language. While many 
hobbyists may meet those qualifications, 
the job seeker should also realize that 
most advertisements now demand experi¬ 
ence on specific types of computers and 
knowledge of specific operating and/or 
database systems. These prerequisites 
presumably exclude those professionals 
who are familiar with the ''wrong" 
machine or system. They certainly ex¬ 
clude those hobbyists who have had no 
opportunity to work with minicomputers 
and mainframes. 


These demands for specialization in one 
brand or line of hardware or software 
seem unrealistic. After all, much of what 
we do as programmers is medium in¬ 
dependent, there is a shortage of com¬ 
puter personnel, the differences between 
brands of hardware and software are not 
huge, and new brands or lines of hard¬ 
ware and software are coming into the 
market almost daily. The employers ob¬ 
viously want no time wasted on training 
or retraining computer personnel; perhaps 
high salaries are at fault. 

These observations are not meant to 
discourage anyone interested in a pro¬ 
gramming job or career. The opportu¬ 


nities are out there, but finding a position 
that's right for you may not be quite as 
easy or fast as it once was or as some 
sources would indicate. 

La Vaughn H, Hayes 
2021 Biltmore Dr, 

Fayetteville, NC 28304 


Disclaimer May Not Be Valid 

I read with interest John Navas's letter 
regarding warranties and software (May 
1982 BYTE, page 18), and Td like to in¬ 
form Mr. Navas that just because a dis¬ 
claimer is printed doesn't mean it is valid. 

Assuming Mr. Navas's software can be 
termed "goods" under the Uniform Com¬ 
mercial Code, Section 2-316 of that code 
applies. This section requires that for a 
disclaimer to be valid, it must be con¬ 
spicuous and in writing. 

Conspicuousness in this context is 
readily determined. Usually the disclaimer 
must appear in capital letters and in a 
typeface that contrasts with the surround¬ 
ing typefaces. If a disclaimer is indistin¬ 
guishable from the rest of the sales con¬ 
tract or agreement, it is not conspicuous. 

Furthermore, it is required that the pur¬ 
chaser either have or should have had ac¬ 
tual knowledge of the disclaimer prior to 
the sale, A warranty cannot be disclaimed 
after a sale. 

Finally, even if there is a disclaimer, the 
disclaimer will not excuse the failure to 
supply the goods forming the basis of the 
bargain. For example, if Mr. Navas 
bought a checkbook maintenance pro¬ 
gram, the product must function as a 
checkbook maintenance program. If the 
software or hardware delivered is so 
riddled with bugs that it will not operate, 
the seller did not deliver what was bar¬ 
gained for. 

L, J, Kutten 

201 South Central 

FOB 16185 

St, Louis, MO 63105 


A Fix for 

the Soundex Algorithm 

The algorithm given in Jacob R. 
Jacobs's 'Tinding Words That Sound 
Alike: The Soundex Algorithm" (March 
1982 BYTE, page 473) can be improved 
simply by eliminating the code element 


COMPUTER FORMS 

AND SUPPLIES 


WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 

INVOICES - STATEMENTS • CHECKS • P.O.’m • SHIPPERS • MEDICAL FORMS 


Accounting Pius • PeacMree • BP1 • Open Systemi • Structured Systems • 
Vector Graphic * Howard ■ Radio Shaeli • Continental ■ Daaigner • Libra * Gold « 
IMS • Alpha Micro « ClmaiTon • Van Data • Durango • Oynabyte • Osborne ■ 
Brlereus • MCBA ■ Apple « Great Plains * Emeritus 

WE SUPPORT 215 SYSTEMS NOT LISTED HERE. SO IF YOU DONT SEE YOUR 
SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS 
FOR YOUR SOFTWARE. 


WORD PROCESSING LETTERHEAD 

SHEEfl CUT LETTEHHEAD FROM CHECKS TO-GO USES k MEV PBOCESS TO 
PRODUCE CONTIHUOUS FORM PAPER THAT TRIHS CLEAM WHER BURST, 
liOBHAL COHPUTER PAPER USES FIVE PERFORATIONS PER INCH, BUT 
SHEER CUT USES A HEV TECHHOLOGY TO PRODUCE 80 FERFS OR 
"TIES" PER INCH. THIS PRODUCES A VERY CLEAN AND UNIFORH 
EDGE WHEN BURST, AMD IS ECONOMICAL IN BOTH SHALL AND LARGE 
QUANTITIES. SHEER CUT IS AVAILABLE ON A STOCK FORK BASIS 
IN FOUR ^CLASSIC LAID" PAPERS, OR IN ANY TYPE PAPER ON A 
CUSTOM ORDER* EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AND SECOND SHEETS. BLANK PRICES ARE |6D 
FOR ^000, $235 FOR 5,000 AND $400 FOR 10,000, WITH 

imprinting, DEALER, AND VOLUME PRICING AVAILABLE. 



TAX FORMS 

* I Call for your free 1982 con¬ 
tinuous tax form catalogue. 


Checks To-Go 



8384 Hercules Street 
La Mesa. CA. 92041 


NATIONWIDE 
800 854^2750 




CALL TOLL FREE: (800) 854-2750 tN CA (800) 552-8817 
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£aces 


15 type 
for the IBM PC and Apple ii 

WHii ttiis program your dot matrix printer 
can output 15 large typefaces. 

Type Faces generates distinctive presentations, fancy lettering, 
Invitations, easy to read output, and over 100 symbols. 

Reduced printout on a copier gives you letter quality text,.. 
an Inexpensive typesetter. 

Type Faces comes with Its own simple text editor and is 
compatible with most word processors. 


Actual dot motrix printout 

ABC abc 
ABC abc 

cdx, 

SBQ abf 
abr 


Reduced dot matrix printout 
gives you letter qualify text 

ABC abc 


ABC abc 




HBO abr 


AH® abr 


m 


TD 

0 



Alpha software products available at participating ComputerLands 
Or call us for your nearest dealer: 617 229-2924 


alpha 

software corp 


6 New England Executive Park * Burilngton, Massachusetts 01B03 


Type Faces supports Epson and IDS dot malm printers. Type Faces- S95 
Circle 19 on Inquiry card. 
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for vowels only after consecutive repeated 
elements are eliminated. With this fix, the 
routine will correctly discriminate be¬ 
tween words like ^'decision*' and "thicken" 
because similarly coded consonants sepa¬ 
rated by vowels are preserved. The 
earliest document I know of that describes 
the Soundex method with this change is 
"Information Retrieval by Proper Name" 
by W, L, Hewes and K, H, Stow (June 
1965 Data Processing, page 18). 

John Nesbit 
9808 noth St, 

Edmonton, Alberta 
Canada 


Wanted; FORT/80 

My company has a problem; a number 
of our customers have bought and are 
using FORT/SO, a FORTRAN compiler 
produced by Unified Technologies Inc. of 
Islington, Ontario, Our customers find 
the compiler an excellent product, if a lit¬ 
tle lacking in some advanced features. Un¬ 
fortunately, we believe Unified Technolo¬ 
gies ceased trading some time ago, and we 


cannot contact them. 

We would appreciate any information 
on the availability of the FORT/80 com¬ 
piler, 

D,G, Collier, So^ware Director 
Data Applications [UK] Ltd, 

16B Dyer St, 

Cirencester 

Gloucestershiie, GL7 2PF 
United Kingdom 


MPI Disk Drives Meet IBM 

The following information may be 
useful to anyone considering purchasing 
the IBM Personal Computer, 

Recently, 1 decided to upgrade to a 
16-bit computer. I first purchased the IBM 
TechtticflJ Reference manual and later 
bought the IBM Personal Computer. Why 
did 1 buy the technical manual first? 1 
wanted to know if there was any reason 
why IBM's Tandon-made disk drives 
could not be replaced with my MPI 
(Micro Peripherals Inc.) B51 drives. 

Last week, I brought home my newly 
acquired Personal Computer system with 


<=BYTEWRITER 


DAISY WHEEL PRINTER 

LETTER QUALITY PRINTER AND TYPEWRITER 
IN ONE PACKAGE 

The BYTEWHITER Is a new Olivetti Praxis 30 electronic typewriter 
with a micro-processor controlled driver added Internally. 



$795 

plus shipping 

Dealer 

Inquiries 

Invited 


FEATURES 

* Underlining * 10, 12, or IS characters per inch switch selectable * 2nd keyboard 
with foreign grammar symbols switch ^ectable • Changeable type daisy wheel 

* Centronics-compatible parallel input operates with TRS'80, Apple, Osborne, IBM 
and others * Cartridge nbbon * Typewriter operation with nothing to disconnect 

* Service from any Olivetti dealer • ^If test program built in. 


^ YTEWR ITER 


125 NORTHVIEW RD., ITHACA. N.Y. 14850 
(607) 272-1132 

praxis 30 is a iraUonriafk nf Otlvctrl 
TRS-eo Is a trademark ol Tandy CTirp 
BYTE WHITER IS a tratltTnark Wllhams Lahoraiodes. 
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the DOS (disk operating system) manual, 
a disk-controller board, a color-graphics 
board, and an additional 16K bytes of 
memory. That same evening my system 
was up and running with the DOS and 
one of the B51 drives. Unfortunately, 
when I attached the second disk drive 
neither drive would work. 1 found that 
making the MUX (multiplex) connection 
on the MPI shunt socket for the Tandon 
drive, as described in the Technical 
Reference manual, does not work on the 
MPI drives, because the drive electronics 
are then enabled all the time. Therefore, 
the outputs of the two drives contend 
with each other. Fortunately, no damage 
can occur with open-collector drive cir¬ 
cuits, The solution is simple: do not make 
the MUX shunt connection. Also, the 
disk-controller board places a logic low 
voltage on pin 34, Side Select, and this 
must always be logic high for the MFl B51 
drives. 

The following information will allow 
anyone who wants to use MPI B51 drives 
to have a system up and running in no 
time with the IBM Personal Computer 
and DOS: 

• Each MPI drive must be set up to receive 
its Drive Select signal on pin 12 of its edge 
connector. 

• The Drive Select signal must also enable 
the Head Load line. 

• The MPI drives' Side Select lines must 
always be logic high. 

The above conditions can be achieved by 
placing two jumper connections across the 
following pins of the shunt socket on the 
MPI drives: 

1 to 14 (Head Load connecting to Drive 

Select) 

3 to 12 (Drive Select connecting with pin 

12 ) 

and cutting the trace on the MPI printed- 
circuit board leading to pin 34 of the edge 
cormector (just above the contact), allow¬ 
ing this pin to stay in the high state. 

Note that the termination-resistor pack 
(150-ohm pull-up resistors) should be left 
in the A drive only; remove this pack 
from the B drive bu t place a single 
150-ohm resistor between pins 2 and 13 of 
this socket. This pulls the Side Select line 
up to the high state, 

Kim B, Lignell 

649 South Harvard Ave, 

Addison, IL 60101 ■ 


















Turn your Apple’HI into an 

Orchard 



With software from Quark™ Engineering 


Quark Engineering brings you software specially 
designed for your Apple III* Easy-to-use products 
that dramatically increase your system's capabilities. 
And your productivity. 

You start with Word [uggler^^, the most easy-to-use 
word processor available for the Apple 111, Word 
Juggler is written in assembly language. And comes 
with special keyboard templates to label important 
functions. 


You can even send text from Word Juggler to 
computerized typesetting equipment. All you need 
Is Ty peFace^ ^, Interface software which cuts your 
typesetting costs and eiiminates re-keying errors. 
$175, 

Finally, there's TranScribe ^^, A spooler designed 
especially for hard disk drives. Transcribe lets you 
use other computer functions while you're printing. 
And it's compatible with most Apple III software, 
$125, 



*Appie is A re^lsterecl trademark 
of Appk Computer, fnc. 


Quark 


Word juggler retails for $295. Form letter and simple 
mailing list capabilities are included free. If you want 
even more capacity, you can Interface with Apple's 
Mail List Manager for an additional $35. 

Need to check your spelling? Add Lexicheck™. 

A high-performance spelling checker with a 
25,000-word dictionary. You can add your own 
words. And get more accurate documents, without a 
lot of proofreading. The price? Less than a penny a 
word. Only $195. 


There’s much more to tell you about Word juggler, 
Lexicheck, Typeface and Transcribe. See them 
at your local dealer. Or contact us 
today. We’ll help you turn your 
Apple III into an orchard. And from 
then on, you'll find easy picking. 


Quark Engineering 
1433 Williams, Suite 1102 
Denver, CO 80218 
(303) 399-1096 
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See us at Applefest/San Francisco, Booth #529. 




















MICROBUFFER WILL 
SPEED UP ANY PROGRAM 
THAT REQUIRES PRINTING. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 

Now you don’t have to wait for 
the printer to finish before you 
can use your computer again. 

YOU CAN DUMP 
PRINTING DATA DIRECTLY 
TO MICROBUFFER. 

Unlike your printer, Microbuffer 
accepts data as fast as your 
computer can send it. So there’s 
never a bottleneck. 

Microbuffer first stores the 
data in its own memory buffer 
and then takes control of your 
printer. This frees the computer 
for more productive functions. 

Additional output may be 
dumped to the buffer at any 
time and it will be printed in 
turn. 

THERE IS A MICROBUFFER 
FOR ANY PRINTER/COMPUTER 
COMBINATION. 

Microbuffers are available in 
Centronics-compatible parallel 
or RS-232C serial versions. 

FOR APPLE II COMPUTERS, 
Microbuffer II features on-board 


firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
include Basic listing formatter, 
self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Mlcrobuffer 
is $159 in either an 8K serial or a 
16K parallel version. The serial 
buffer supports both hardware 
handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both Epson 
interfaces are compatible with all 
Epson commands 
including GRAFTRAX-80 and 
GRAFTRAX-80 + . 

ALL OTHER PRINTER/COMPUTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 
Both serial and parallel versions 
are expandable up to 256K. The 
serial stand-alone will support 
different input and output baud 
rates and handshake protocol. 

The 32K model starts at $299, 

64K for $349. 64K add-ons for up 
to a total of 256K are just $179. 

When you think of how much 
time Mlcrobuffer will save, 
can you afford to not have one? 


SIMPLE TO INSTALL. 

Microbuffer II is slot-independent. 
It will fit directly inside the Apple 
II in any slot except zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any printer and computer. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

Practical Peripherals is dedicated 
to establishing new industry 
standards for product performance. 

The un-retouched photo at left 
has been enlarged to demostrate 
Microbuffer’s exact workmanship 
and precise attention to detail. 
Specifications demand that each 
board undergo 36 seperate tests 
and inspections before it can 
leave the factory. 

Ask your dealer for a demostra- 
tion of the most practical, most 
successful new product of the 
year — Mlcrobuffer. 

PRACTICAL PERIPHERALS, INC. 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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Robert Tsuk 
17 Lexington Ave, 
Plattsburgh; NY 12901 


The Quinti-Maze game takes you on a three-dimen¬ 
sional adventure through a 5-by-5-by-5 cubic maze. The 
object of the game is to find your way through the rooms 
and out of the maze in as little time as possible. 

The program is written in Applesoft BASIC for an Ap¬ 
ple II with 32K bytes of memory and one disk drive. 
Although it's written in BASIC, Quinti-Maze is a fast 
game to play (see listing 1), But setting up the maze takes 
about 30 seconds (see photo 1), One room at a time ap¬ 
pears on the screen, showing you four possible exits—one 
in each of the three visible walls and one in either the 
floor or ceiling. 

Playing the Game 

At the start of the game, you're asked if you want to 
see the instructions. If you don't, the screen then displays 
a view of one of the rooms, in hIgh-resolution graphics, 
located somewhere in the maze. The direction in which 
you are facing is indicated at the bottom center of the 
screen. 

You move around the maze by entering any of the 
following commands: 

U—up E—east 

D—down W“west 

N—north F—change facing direction 

S—south Q—quit 

Every time you enter a command, you move to another 
room or get a different perspective of your location in the 
room. The rooms look nearly identical, except for the 



varying positions of the doors and holes in the floor or 
ceiling. As you move about the maze, the computer ticks 
off the seconds, keeping track of your total time* The 
elapsed time is displayed in the lower left-hand comer of 
the screen. 

When you enter the F command, to change your direc¬ 
tion, the program asks that you enter the new direction. 
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If you enter the Q command, to stop the game, the pro¬ 
gram asks if you want to save the current maze. If you 
do, the program requests a name for the maze and then 
saves it on the disk. When you next play Quinti-Maze, 
the program asks if you want to start in a new maze or 
recall an old maze from the disk. If you want to recall an 
old maze, you enter the name of the maze. The program 
returns you to the same room and with the same 
cumulative time as when you last quit the game. 

Strategy 

The strategy for Quinti-Maze is fairly simple; be 
methodical. Because all the rooms in the maze look 
similar, you could wander around forever without find¬ 
ing the exit. My favorite method is to travel in one direc¬ 
tion for as far as I can go, then I assume Tm at one of the 
outside walls and search there for an exit. 

Conclusion 

Quinti-Maze is a simple yet very playable game. Be¬ 
cause it is written in BASIC you can easily modify the 
program to include your own special features. A denizen 
or two would add even more excitement to Quinti- 
Maze. ■ 


The author has offered to make copies of his program 
available to BYTE readers for $5. Send a blank disk and a 
self-addressed stamped envelope to; 

Robert Tsuk 
17 Lexington Ave. 

Plattsburgh, NY 12901 


Listing 1: Quinti-Maze, written in Applesoft BASIC, recfuires 
an Apple 11 with 32K bytes of memory and one disk drive. 


1 DATA 201,84^ 208,15,32,177,0,3 
2,248,230, 138.72,32, 183,0, 

1,44,240,3.76,201,222. 32,177 
,0,32,248,230 

2 FDR I = 768 TD S33: READ Ft F-'OKE 

i,p5 ne:xt I 

3 DATA 104,134,3,134,1,133,0,17 
O,160,1,132,2,173,43,192,136 
,208,4,198 

4 DATA 1,240,7,202,208,246,166, 
0,208,239,165,3,133,1,198,2, 

208,241,96 

5 POKE 1013,76s POKE 1014,0s POKE 
1015,3 

10 TEXT s HOME 
90 GOBUB 2000 
100 DIM FC<5,7)s DIM FC^<5) 

105 FC^d) ^ "NORTH'^^FC^i (2> = ^'SO 
UTH"sFCm(3) - ^*EAST*':F'OM4) - 
^'WEST" 

no FOR B ^ 1 TD 4s FOR I === 1 TO 
6; F^EAD FC<B,I)s NEXT ; NEXT 

115 GOTO 1 55 

120 HPLOT 0,0 TO 279,0 lO 279,15 
9 TO 0,159 TO 0,0 TD 69,29 TO 
209,29 TO 209,129 TO 69,129 TO 
69,29s HF-^LOT 209,29 TD 279,0 
3 HPLOT 209,129 TO 279,159s HPLOT 

69.129 TD 0,159 s RETURN 
125 RETURN 

130 HF“LDT 109,9 TO 169,9 TO 159, 

19 TO 119,19 TO 109,9; HPLaT 
119,19 TO 119,9s HPLOT 159,1 
9 TO 159., 9: RETURN 

135 HPLOT 119,139 TO 159.139 TO 
169,149 TO 109,149 TD 119,13 
9; HPLOT 119,139 TD 119,149; 

HFLDT i.59,139 TO 159, 149? RETURN 

140 HPLOT 19,39 TO 49,49 TD 49,1 

39; HF^LOT 19,149 TO 19,39; HPLOT 

19.139 TO 49,139; HPLOT 19,4 

9 TO 49,49s RETURN 

145 HPLOT 119,59 TO 159,59 TO 15 

9.129 TD 119,129 TD 119,59 TD 
129,69 TO 149,69 TO 149,119 TO 
129,119 TO 129,69; HPLOT 149 
,69 TO 159,59s HPLOT 149^119 

TO 159,i29s HPLOT 129.119 TO 
119,129; RETURN 

150 HPLOT 229,49 TO 259,39 TO 25 
9,149; HPLOT 229,139 TO 229, 

49s HPLOT 229.49 TO 259.49s HPLOT 

229.139 TO 259,139; RETURN 
^155 DIM S^C6,6> 

160 INPUT "RESTART OLD MAZE " ; 

; IF LEFT1& == "Y" THEN 

1360 

165 FOR A ^ 1 TO 5s FOR X == 1 TO 
5s FOR Y - 1 TO 5 
167 TIO A A "i" 10 t X 10 t Y, 

10 


Listing I continued on page 26 
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SUPPLIES! 


BASF DISKETTES, 100% CERTIFIED 


Stk # 5.25” DISKETTES, BOX OF 10 

35-259 T SIDE SINGLE DENSITY SOFT SECTOR - 
35-257 1 S IDE SI N G LE DENS IT Y 10 SECTO R .... 

35-949 1 SIDE DOUBLE DENSITY SOFT SECTOR 

35 ■ 640 1 SI D E DOU B LE DENS IT Y 10 SECTO R ... 

35-924 2 SID E DOU B LE DENS IT Y SOFT SECTO R 

35-627 2 SIDE DOUBLE DENSITY 10 SECTOR .. . 

Sth# r DISKETTES, BOX OF 10 

39-426 1 SIDE SINGLE DENSITY SOFT SECTOR . 

39-568 1 SIDE DOUBLE DENSITY SOFT SECTOR 

35- 506 1 SIDE DOUBLE DENSITY 32 SECTOR . . 

36- 325 2 SID E OOU B LE DENS IT Y SOFT S ECTO R 

38-812 1 SIDE SINGLE DEN, fSHUGART 32 SECT} 


1BOX 
323.00 
$23.00 
$24.00 
$24.00 
$36.00 
$36.00 
1 BOX 
$24.00 
$35.00 
$33.00 
$43.00 
$24.00 


5 

$112.50 

$112.50 

$117.50 

$117.50 

$186.00 

$185.00 

5 

$117.50 

$170.00 

$170.00 

$ 207.50 

$117.50 


lO-f 

$220.00 

$ 220.00 

$230.00 

$230.00 

$300.00 

$360.00 

10 - 1 - 

$230.00 

$330.00 

$330.00 

$410.00 

$230.00 


HARDHOLES — added strength reinforcing rings prevent hole 

TEARING AND RIFFLING DAMAGE. MADE OF HEAVY DOTY MYLAR. 


stk# 


Price 

29-001 

8'^ APPLICATION KIT . 

$11.95 

29-800 

EXTRA BOXES 0 F 50 HOL ES 

$8.00 

29-501 

r APPUCATIONKIT . 

$6,95 

2g-500 

EXTRA BOXES 0 F 50 H OL ES 

$8.00 


z: 


Zz 


DISK DRIVE HEAD CLEANING KITS — reduce reao/write errors 

AND EXTEND MEDIA LIFE WITH REGULAR CLEANING. 


BASF head cl^nnirtg FLEXVDISK^ 

Specially designed to clean the heads 
of your disk drive, without solvents or 
liquids. FOR SINGLE HEAD DRIVES ONLY 
21-731 Box of three 6" disks . $35.00 
21-732 Box Qf three 5" disks . $35.00 


PERFECT 0 ATA'^ one/lwo head Jt II. 

Kit Gontalrie two cleaning disks. One 
bottle of head cleaning solution and 
an Eesy-Pour dispensing spout- 

21-703 8^'Gleaning kit .. $24.95 

21-705 5.25" Cleaning kit . $24.95 


Flip ‘N’ File 


PROTECTIVE STORAGE SYSTEM FOR UP TO 
90 DISKS. TRANSPARENT SMOKE COLORED 
ACRYLIC CONSTRUCTION WITH HINGED LID 
AND INDEX DIVIDERS. 

Stk n Price 

25-eOS FOR 5” DISKS . $24.95 

25-600 FOR 6" DISKS . $29.95 

LI BRARY CAS ES — HOLDS TEN DISKETTES FOR EASY ACCESS 
Stk # EACH TEN 

21-109 5'^ Library case . $2.95 $2.25sa 

21-1 OB 8” Library case ... . $3.65 $2.95e8 



CASE 

SCALL 

SGALL 


Paper Tractor 



THE PAPER TRACTOR ENABLES YOUR TRACTOR 
FEED SYSTEM TO FEED INDIVIDUAL SHEETS OF LET¬ 
TER OR LEGAL SIZE PAPER . . . INEXPENSIVELY! 

* Fits 914" print frames 

■ Compatible with matrix, Impact, daisywheel and Ink in- 
}ectlcn printheads 

- Fits front, back and dual tractor feeds 

• Proven wl th a 11 maJ 0 r m a nutactu rors p r I nters I n el u d I ng 
Epson, Tiger, DEC-wrller, Commodore. Centronics, 
RS V VI VII and many more 

SIk # 28-1101 .... $14.95 


RIBBONS -- QUALITY. BRAND NEW, LONG LIFE EXACT BEPLACEWENT 


Stk# 

Fits these prlnten 

1-5 

6-11 

12-h 

41-421 

Centronics TOO series. LP. 1, IJ, IV {zip pack ins0rt)$3.T4 

$3.33 

$2.63 

41-430 

NEC Spin writer 5500,7700 multlstrlke . 

$5,84 

$5.20 

$4.57 

41-465 

Centronics 104 ........ 

$20.63 

$18.56 

$16.32 

41-471 

Diablo HY Type II. Multiatrlke .. 

$4,85 

$4.32 

$3.80 

41-473 

Diabio HYType IL Long life nylon fabric _ 

$5,36 

$4.60 

$4.22 

41-476 

QUME.Multlslrlke black ____ 

$3.88 

$3.42 

S3. DO 

41-405 

Texas Inetr. 910. Dual Spools .... 

$5.oe 

$4.52 

$3.97 

41-496 

Oecwrller LA 30/36. Dual spools ...,___ 

$4.61 

$4.36 

$3.85 

41-496 

DEC LAI 80.Ti 050 dua 1 apoOls . 

$6.81 

$5.90 

$5.18 

4M51 

Epso n /1B M M X 70/00 cartrldg e . 

$13.62 

$12.33 

$10.63 


LU 


Americas information utility. Gel tlrrtely Information on 
slocks, bonds, oommodUies, Firxf Airline schedules and 
make travel reservations. Use the discount shopping and 
AHEfiiCA's wfciHMATioN vjiufv barter service. Many other faciNtiee available. 

Stk. # 965 The Source Electronic information and Communication Service $ 65.00 


SOURCE 


(805)985-9824 


BY MAIL: Mall your order to 

national DATA SUPPLIES, INC. 
1741 CAPSTAN DRIVE 
OXNARD, CA 93033 

Include your phone number, Master Card 
or Visa number, and expl ratio rt date. 
Please order by stock number. MInknum 
order $20.00. G.O.D.s 3% (min $2.00). 


Personal checks require two weeks to 
clear. 

PURCHASE ORDERS: Purchase orders 
welcome from well rated companys and 
institutions. Minimum order $35.00 
SHIPPING; 3% of order (minimum $3.00), 
Non UPS areaa, export orders or parcel 
poet are 10% {minimum $5.00). 



NATIONAL DATA 
SUPPLIES, INC. 


Listing 1 continued^ 


170 IF A < > 5 A^4D RHD <1) < . 

SO THEN S^itX^A) - 4- 

eOTO 180 


17^ - B$<XhA) + ''X" 

180 IF 1110^ (B*CX,A - i>,(Y - 1 
) t h + 1,1) - '^0" THEN S^i(X 
,A) - GOTO 19 

0 


1B!5 91^ a, A) - S*(X,A.V -h "X'" 

190 IF y 2 < 0 THEN 200 

195 IF NID^^ (S$CX,A),^Y 2) ^ 

h + 4.1> = THEN SiMX„A) = 


1 

) t 6 + 5^1) = THEN Sit<X 

,A) - S^iCX^A) + "LV'jt G^OTO 23 


o 


230 

S^LX^A) ^ 

A) + "X" 


235 

NEXT ^ NEXT s NEXT 


240 

X ~ INI 

( F^ND U) y 3) 

■•i- 2!!Y 


= INT 

( RND (1) t Z) 

T' 2; A 


= INT 

i RND (1) t Z} 

+ 2 

245 

RD = IMT 

{ RND (1) t 6) 

’4- 1 ! 


ON RD GOTO 250,255,260 

, 265, 


27Up 275 



250 

A - 5:P1$ 

LEFTr. <B^(X 

.A) . ^ 


Y “ U ^ 6)5L = 29 -- LEN <P 
R1(3HT$ ^S$(X,A),L 
)iiSti(X„A) - Pl^E "CT' ■+' 


SttiCX.A) + GOTO 205 


200 

205 


210 
215 


220 


IF Y < > 5 AND 

a THEM S^i<X,A) 
GOTO 215 

BiMX.A) == S$(X,A) 
IF X < > 5 AND 

8 THEN SifeCX^A) 
BGTG 225 


S^iCX^A) = 
IF MID$ 


i A) 


(B* CX 


RND (1) < 
BIKX.A) + 

-F "X" 

RND a) < 
B1i(X,A) 

+ "X" 

1,A)-(Y - 


GOTO 280 

255 A = inFl^ LEFT^i (51iCX,A)^( 

Y 1) ^ 6 + 1} s L 29 - LEN 
(Pliii>!tP2f RIBHTi^ <SS(X^.A) 
,L)sS$(X,A,> = Pl% + "0" +■ P2 
lis GOTO 280 

260 Y = LEFT$ <S^U^A)^( 

Y 1) i|^ 6 -b 3) 5 L = 29 ““ LEN 

(PV$y\iP2% RIGHTi^ (S$(X,A) 
,L)B8t(X,A) == Pltfi + + P2 

$5 GOTO 280 

265 Y ^ iiiPini LEFTli 

Y n * 6 + 2) sL == 29 LEN 
(Pl^l) 5P2iti - RIGHTS (Bni(X,A) 
,L)3S$CX.A) - P1$ -R "0'^ -1- P2 

0GTO 280 

270 X ^ SsPl'^ LEFTf <B$(X.A>.( 

Y -- 1) i*c 6 4) sL - 29 - LEN 

(Pl$)sP21i = RIGHTli (S$a,A) 
,L)s8iMX,A) = Pl$ + "0" H" P2 
$5 GOTO 280 


275 X = lsPli*i = LEFn^ib CBit(X,A>,( 
y - U 6 + 5)!L == 29 LEN 
(Plifc):P2ib === FUGHTIi (SfJX.A) 
,L)sS1iU,A> = Pl$ 4- 'TT' + P2 
%! eOTQ 230 

280 BX - XsBY YeSA A 


Listing 1 continued on page 28 
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SPRINT 9 


STANDARD OPERATOR 
CONTROL PANEL. 




Switch selection of 
interface pammetera 
and forms handling 
allows simple OEM 
system integration. 

Automatic propor¬ 
tional spacing, with¬ 
out decreasing sys¬ 
tem throughput, sets 
the new standard for 
print quality. 

To cut service costs 
and reduce adjust¬ 
ments. the exclu¬ 
sive Kevlar" belt is 
strongerand lighter 
than steel, with vir¬ 
tually no stretch 


For the highest ac¬ 
curacy in the history 
of daisywheel print¬ 
ing. our Microdrive™ 
carriage drive mech- 
/ anism has no cables 
or pulleys. 


Test drive 
our hot new 
daisywheelers 

If you’ve always wanted letter-quality 
printing from your DP system but the cost 
has put you off, then a SPRINT 9 is for you. 

Now you can have the same high quality print- 
usually only available on word processing systems—at 
prices that will let you forget all about dot-matrix terminals. 

With speeds of 45 and 55 cps (average English text, not burst 
rate), the reliable high performance of SPRINT 9 terminals leaves 
the crowd behind. Prove it to yoursell with a test drive. 

Call or write Qume at (408) 942-4000. 2350 Qume Drive, 

San Jose, California 95131. 


UMITEDOEM 
CONTROL PANEL. 


A Subsidiary of ITT 


Circle 399 an Inaulrv card. 










Listing 1 continued: 


iTM 


TRS-80 
RADIO SHACK 


III! 


841-0860 Toll Free 


BUY DIRECT 

PURE RADIO SHACK EQUIPMENT 

LOW DISCOUNT PRICES 


TRS-80 Color Computer 


BUY 

DIRECT 



PRICED 

FROM 


TR$-80 Model 
Computer 


BUY { 
DIRECT 


PRICED 

FROM 



TRS-80 Model 
Computer 


TRS-80 Model 16 Computer 



BUY 

DIRECT 


PRICED 

FROM 


1603 


BUY 

DIRECT 


PRICED 

FROM 



Smith Corona TP-1 
Daisy Wheel Printer 



“LIST $895“ 


Commodore 

VIC-20 

The Friendly Computer 

‘213 


TM * TANDY CORPORATION 
FREE COPY OF WARRANTY 
UPON REQUEST 


CENTRONICS 739-1 

*469 


WRITE FOR YOUR FREE CATALOG 

We Carry The Full TRS-80 Product Line 

MICRO MANAGEMENT 
SYSTEMS, INC 

PARCEL DIVISION * DEPT, NO* 1 
2803 Thomasville Road East 
Cairo, Georgia 31728 

GA. A INFO 912-377-7120 Ul^m 

amtTH COKOMA 

'0riiousaMc(s o^Sattsfcted Customers Since ’78 


290 



1 000 


1010 


1020 

[1025 

1027 

1030 
1035 
j. 040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 


VTAB 23: PRINT "HIT ANY KEY 
TO START" 

IF PEEK < “ 16384) < 127 THEN 
300 

POKE - 16363^00 
X = INT ( RND (1) t 3) 1: 

Y = INT < RND <1> ^ 5) 1; 

A = INT ( RND (1) t 5) i- 1 s 

FC = Is BGTQ 1220 
HONE ; VTAB 22: HTAB 18: PRINT 
FCi^(FO):A^ = "":D = Os IF LS 
= 1 THEN PRINT X,Y,A 
VTAB 22: PRINT "TINE s";jT: FOR 
TINE - 1 TO SO 

IF PEEK ( - 16384) > 127 THEN 

1 030 


NEXT s 

T T 

4- is 

VTAB 22: PRINT 

TINE 5 

" S T: 

GOTO 

1020 

GET 




IF 

A$ 


THEN 

LS 1 

IF 


^ IIQM 

THEN 

1300 

IF 

m 


THEN 

D = 1 

IF 

A$ 

= »'D" 

THEN 

D = 2 

IF 



THEN 

D 3 

IF 

A^ 

- "S" 

THEN 

D = 4 

IF 

m 


THEN 

D ^ 5 

IF 

/.if 


THEN 

1290 

IF 



THEN 

D ^ 6 

IF 

m 

™ II p II 

THEN 

GOTO 1280 


1130 IF D = 0 THEN 1010 
t 135 T = T i" 1 

1140 IF NID^ (S^<X,A),CY - 1) t 
6 + D.U < > "0" THEN PRINT 

CHR^ (7): 00TO 1010 
1150 ON D GOTO 1160,1170,1180,11 
90,1200,1210 

1160 A -= A Is GOTO 1220 

1170 A ^ A is GOTO 1220 

1130 Y = Y - Is GOTO 1220 

1190 Y = V + Is GOTO 1220 

1200 X = X + 1: GOTO 1220 

1210 X X - I s GOTO 1220 
1220 IF X >5 OR X < 1 OR Y > 5 OR 
Y < 1 DR A > 5 OR A < 1 THEN 
PRINT "YOU NIN": Z< 7100,100 
s T100,50: ^ 1100,50: T7 

5,66: 7100,66: 775,66: 

760,255: GOTO 3000 
1230 HGR s HCOLOR^ 3s HPLDT 0,0: 

^ CALL 62454: HCOLOR- 0: GOSUB 

120 

1240 FOR I = 1 TO 6s IF NID^ ^8 
$ CX,A) , (Y “ 1) ^ 6 + 1,1) = 

"X^* 7HEN NEXT s GOTO 1010 
1250 R = FCCF--C,I) + l 
1260 HCDLDR^ Os DN R GOBUB 125,1 
30,135,140,145,150 
1270 NEXT : GOTO 1010 
12BO INPUT "UIHAT PACING 1-N 2~-S 
3-E 4-"N":FC: IF FC < 1 OR FC 
> 4 THEN 1280 
1285 GOTO 1220 

1290 INVERSE : HTAB 18: PRINT SX 

;" ";SY:" ":SA: NORNAL s GOTO 

1220 

Listing I continued on page 
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The software professionaFs choice 



' ja rtt! bfil ine a iriidemarks t»t 

CbpVfieht 1^532, Dip^italRe^p^rch Int. 


Circle 104 on inqiilry card. 


The most complete Pascal programming package 
is available for both 8 and 16-bit computers. 

PascaI/MT+ is the choice of professional software 
writers and hardware vendors. Pascal/MT+ is fast, 
versatile, and portable, plus it's easier to use than 
other Pascals. In fact, no other Pascal gives 
you the many programming conveniences of 
Pascal/MT +. Our superior native code 
compiler, 8087 support, advanced debugging 
tools, and ROM-able code make it perfect 
for every professional application. 
Pascal/MT+ is a total development package 
with all the utilities you need, induing 


exclusive SpeedProgramming Package.* 
Pascal/MT+ is a comprehensive language 
package that translates directly into high-speed 
object code, not slow P-code. That means it's 
five to ten times faster than the competition's. So 
move up to the best Pascal on the market. 

Call or write Digital Research for more 
information. (408) 649-5500 rjpn 
or (408) 649-3896. 

® 160 Central Ave., 

Pacific Grove, 

California 93950. 

The creators of CP/M* 


DIGITAL 

RESEARCH 


Far East 

Mioroaofhvare Asscnriates 
6 Floor A.Y. Building 
3-2-2 Kitaaoyama, Minato-ku 
Tokyo 107, Japan 
03-403-2120 

Telex: 2426S75 ; 


Europe 

Vector International Research Park 
B-3030 Leuven, Belgium 
32 [16) 20-24-96 
Telex; 26202 VECTOR 















































Listing t continued: 

1300 PRINT "DO YOU UANT TO SAVE 

THIS NAZE*': INPUT Vife: IF LEFT^ 
CY^^i) < > "Y” THEN OnTO 3 

1310 INPUT "NHAT DG YOU WANT TO 
CALL IT 

1320 - CHR$ (4) 

1330 PRINT D1i5"0PEN OLD NAZE/";N 
PRINT I"WRITE OLD MAZE/ 

5 N$ 

1340 FOR A1 = 1 TO 5: FDR X1 == 1 
TO S^ PRINT CX 1 A1 ) s NEXT 
s NEXT ^ PRINT X; PRINT Y; PRINT 
As PRINT T: PRINT FC 

1350 PRINT "CLOSE OLD MAZE/"? 
m-, GOTO 3000 

1360 INPUT "WHAT IS ITS NAME 

1370 m - CHR^fi (4) 

1330 PRINT DS;"GPEN OLD MAZE/"=N 
PRINT D^^"READ OLD NAZE/" 

SiNfi 

1390 FOR A1 == 1 TO 5: FDR Xi = 1 
TO 5? INPUT ( XI, A1) = NEXT 
s NEXT 5 INPUT Xe INPUT Ys INPUT 
As INPUT Te input FC 

1400 PRINT D$?"CLOSE OLD MAZE/"s 
m ; SDTG 1220 

2000 VTAB 12: HTAB 13: INVERSE : 

PRINT "MAZE": NORMAL : VTAB 
22: INPUT "DO YOU WANT INSTR 
IJCTIONB IF LEFT^^ 

1) < > "Y" THEN RETURN 

2005 PR# 1 

2010 HOME s PRINT "THE OBJECT OF 

MAZE IS TO FIND YOUR WAY": PRINT 
s PRINT "OUT OF A 5X5X5 CUBI 
C MAZE.■IN ONE OF THE": PRINT 
"ROOMS THERE IS AN EXIT OUT 
OF THE MAZE." 

2020 PRINT : PRINT "YOU MUST TRY 
TO FIND IT IN AS FEW TURNS 
PRINT "AS POSSIBLE. THE C 
□MMANDS ARE :" 

2030 PRINT : HTAB 6: INVERSE : PRINT 
"U";: NORMAL : PRINT "-UP"^: 


HTAB 17: INVERSE : PRINT "S 
NORMAL : PRINT "-SOUTH" 

2040 PRINT : HTAB^ 6: INVERSE : PRINT 
"D";: NORMAL s PRINT "-DOWN" 

It HTAB 17: INVERSE = PRINT 
"E"?: NORMAL s PRINT "-EAST" 

2050 PRINT 5 HTAB 6: INVERSE : PRINT 
normal ; PRINT "HvlORTH 
";: HTAB 17: INVERSE s PRINT 
"W";: NORMAL ; PRINT "-WEST" 

2060 PRINT : HTAB 6: INVERSE : PRINT 
"Q";: NORMAL : PRINT "-QUIT" 

It HTAB 17: INVERSE t PRINT 
normal ; PRINT "-CHANG 
E FACING" 

2070 VTAB 23: PRINT "HIT ";: INVERSE 
: PRINT "BFACE"i;: NORMAL : PRINT 
" FOR MORE" 

2030 IF PEEK < - 16384) < 127 THEN 
20S0 

,2090 POKE - 16368;, 0: HOME : INVERSE 
s PRINT "F"?: NORMAL : PRINT 
" WILL COME BACK WITH A DUES 
TIGN AS TO"; PRINT ; PRINT " 

WHICH FACING YOU WISH.HIT ON 
LY ONE KEY"; PRINT ; PRINT " 

AND INVERSE ; PRINT "RET 

URN"; NORMAL 

2100 PRINT s PRINT "PLEASE WAIT 

WHILE IT BETS UP THE MAZE"; PRINT 
: PRINT : RETURN 

3000 TEXT s HOME ; VTAB 5; HTAB 
12: PRINT "CONSRATULATIGNB ! 

3010 PRINT s PRINT TAB ^ 7) "YOU 
HAVE FINISHED THE MAZE IN 
PRINT TAB( 7)T;" SECONDS" 

3030 INPUT "DO YOU WANT ID PLAY 
ABAIN 7 "7Y^ 

3040 IF LEFT$ 1) = "V" THEN 

RUN 

9999 normal 

10000 DATA 1,2,4,0,5,3,1,2,0 

, 4 , o , T-j 1 , 2 , o , T - j , 4 , 0 , 1 , 2 , , - T „"', 

,4.. 


SEPTEMBER SPECIAL # XEROX 820-11 5'A" DD - $1995* 



FEATUPTESj 4MHz ZBOA. CP.-M based, m ram, DD disk C0NTR0LI£R, miH UNE GRAPHICS. 
ENHANCED SCREEN FEATURES, H/L INTENSiTY, REVERSE VIDEO, TONE GENEBATQR. 2 RS-532 PORTS. 
ONE PARALLEL PRINTER PORT, ALSO BOOTS AS INTaUGEMT TERMINAL 

S \ 99 OPTION PACKAGE for any 020/320 H $299 OPTION PACKAG E far any 920/920 11 

• ZflOea^EEDUP - Progranimabte Id GMHi ■ mUDES ATLOF lVIE%m PACKAGE PLUS - 

(Stmpteplu^inslaiatiHi) tt49 i BMof lODiaiMllK J. 

■ DISPLAY fllSER‘Rfratflsr«r,8tBtf Construe S 29 • SiH^PhJtectedlAllllpfc Outlet Sirp 

t ACRVLJCGRE^N -Uoktad!:>tiCRT S 19 <^itMs,vii'otl. S 1E 

• NYLON AffTHSlAlt SCREEN-SbeteheSUwrOflT S IB • E^Ke^ forNuntewKeypad S 15 

• SYSTEM DUST COVERS-3 Cowers Prasd CRT. ■ Goofing-fen fils in ifcpIaiyjmMSMr. qu^ J 35 

Dnvea A Keyboard i 29 ■ $ rg 

$299 020 DD Kll All optiona available separalely — 

• 250%iiii3(eStff3Qelianito(feiflao PLUS ADDfTIONAL SAVINGS <wi ofber 

• Simrtfl PliJcHe festalla^ Hardware & Software! 
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TJie$i7» 

Personal Business 
Conpuler 
thatiscnanging 
the way people 
go to work. 

Henry Ford revolutionized 
personal transportation. 

Adam Osborne has 
done the same for personal 
business computing. 

Virtually everything 

you need in a personal _ 

business computer to work 
faster and better with words, 
numbers, and ideas is included 
in a portable carrying case you 
can take anywhere. 


The Osborne is easy to 
learn, fun to use, and quickly 
becomes indispensable. 

One price, $1795, buys it all 

The Osborne is available 
from a computer retailer near 
you. 

And you can buy it in any 
color you want. As long as it 
is blue. 

Put away your buggywhips. 





$1795. Complete. Including Software. 


For your nearest dealer, 
call (in California) 800 772-3545 
ext. 905; (outside California) call 
800 227-1617 
ext. 905. 


COMPUTER CORPORATIOr 


luagestfid mtati price for the Osborne 1 (a tredarna^ CompiUnf Coiporaiiofi) Includee b (uil buainese Keydoaid. dLiin-4fi CRT diaplay. two bulli-in Tioppy diBK driiw, 

Kitabytes of RAM mernwy, FtS-232 and tEEE 400 Irdedacaa. and the follewlr>o wftw*rfl packagee: WDRCDSTAR* word procesairiQ with mAIlmERGE* fa arvd a fesffltarttd 

oi MicroPna IntBmalional Conporat^on o( Safi Rataal, Callfofnia); SUPERGALC* alecininTc spreadeheet eyatw [a nadamajl! of Sorclm Cafporatlon); CBASiC* {a reolatered tfadarTEark of 

■.. 'lal I^HBarehJ. 


Tba «17SS 

CPU and 64 .. 

trademark ol MicroPna inlBmalional Corporation of San Rafaal. California); 

Compiler Svetarna); MBASiC* (a registarBcl trademark of MlcrosoTt); and CP/M* [a reglatered irademark of Dlglii 







When3(Ou say your 
diskdrive has moie juke 
than Apple’s, be prepared 
to cut one o|^. 



The problem with Apple’s disk drive 
stems from the core. 

There are a lot of good reasons why 
dealers all over America aren’t recommend¬ 
ing Apple’s disk drive, And one of the main 
reasons is Rana Systems’ new Elite Series 
of Apple II compatible disk drives. 

It’s easy to see why Apple®has been 
having some major slipped disk problems. 
Just look at their antiquated head positioner. 

Apple IS a registered trademark of Apple Computer Inc. 



It’s plastic. Just like a toy. That’s why it can 


take multiple passes to get the information 
needed. And why the 
information on your disk 
can appear obscured an< 
unreadable, if Apple’s 
positioner doesn’t accu¬ 
rately center the head 


Apple's prImtHve plastic positioner 
A workable, but sloppy, way to cap- 
Eune data. 


over your data tracks, it’s 
no bargain at any price. 



















-ElrteHiree e52K+356% 



Rana knows the head positioner is the 
leart of the machine, so we didn’t cut any 

corners. To most accu¬ 
rately place the head 
over the data area we 
use finely machined 
lead screws and metal 
band positioners.They 
provide you with the 
fastest and clearest 
data recognition on 

tana s state of the art technology Jead tho mQrU'Ot \A/ith tKrCii:! 
crew and metai band positioners give LI IC- 11 lOl r\C?L. VVIll I LI tIGtj 

iccess, track to track. With far greater pre¬ 
cision than Apple’s, to give you virtually 
00% data integrity 


More juice on Apple’s inferiority. 

There’s another big problem Apple has 
chosen to ignore. The irritating scratching 
loise that occurs when it is searching for 
nformation. Rana, on the other hand, has 
cuilt the Elite Series to be virtually noiseless. 

And more importantly, Rana has an 
advanced write protect feature which 
makes it impossible to lose your information. 
^ simple touch on the front panel’s mem- 
crane switch gives you failsafe control, 

^pple of course only has a notch or tab, 
which gives you only minimal protection. 

With the superior Elite controller card, 
/ou can control up to four floppy disks using 
cniy one slot. With Apple’s you can only use 
wo. Of course, you can still plug into 
^pple’s controller card, but down the line 
/ou’ll want to switch to Rana’s and save 
/ourself a slot. 


Elite also gives you more 
tyte per buck. 

Even our most economical model, the 
Elite One, gives you 14% more storage than 
Apple's. 163K versus Apple’s 143K. With 
cur Elite Two offering 326K and our top-of- 
he-line Elite Three offering a 356% storage 
ncrease at 652K. That’s almost comparable 
0 hard disk performance, all because of 
cur high density single and double sided 
lisks and heads. 



And the cost? Just look at the chart. 
272 Bytes per dollar for Apple, versus 
between 363 to 767 Bytes per dollar for 
ours. They’re not even close. 



The real beauty of it isn’t 
the beauty of it. 

There is no comparison to the lean, 
clean design of the Elite Series to Apple’s 
5 year old model (which by the way has 
never been updated). It's our superior 
technology operating economy, increased 
storage and faster step that makes us the 
best performing and hottest selling disk 
drive in America. 

So give us a call or write for more infor¬ 
mation. It doesn’t take a lot of courage to cut 
into an Apple when you outshine them as 
brilliantly as we do. 

RanaSystems 



2062Q South Leapwood Avenue, Carson, CA 90746 213-S33-23S3. For dealer information call 
toll free: 1-a00-42t-2207 in California only call: 1-300-262-1221. Source Member: TGT-654 


Circle 405 on inquiry card. 
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Three Dee Tee 


John Stuart 

6345 South 70th East Ave, 
Tulsa, OK 74133 



Three Dee Tee is a computer game 
for two players, which runs on the 
Radio Shack TRS-80 Color Com¬ 
puter, It is loosely based on the 
Rubik's cube game and Tic Tac Toe, 
The object of the game is to color 
three cubes in a line either vertically, 
horizontally, or diagonally. The com¬ 
puter keeps track of every winning 
combination and displays a box score 
for each player. 

When you start the program, the 
computer draws two cubes. One cube 
is larger than the other and represents 
the front view. The smaller cube 
shows the back view of the cube as if 
viewed in a mirror. After the pro¬ 
gram generates these two cubes, it 
draws 9 smaller subcubes on each 
face. There are 6 faces with 9 sub¬ 
cubes each for a total of 54 subcubes. 

Next, the computer colors a sub¬ 
cube for player A. It then starts mov¬ 
ing the color cursor around the cube 
in an orderly fashion. It may take you 
some time to get oriented to the pat¬ 
tern of movement. Observe that one, 
two, or three faces can be colored for 
each subcube, depending on its posi¬ 
tion, If some of the faces are on the 
back of the cube, the smaller cube 
will show the color. Thus, a subcube 
can be colored on the front view, the 
back view, or both. 

The cursor starts at the subcube 
1 comer of the cube (see figure 1), 


Photo 1 shows the view at the start of 
the game. The cursor moves along 
each row of the cube, coloring each of 
27 subcubes in turn; the center one is 
skipped, so it takes 26 moves to 
traverse the entire cube. When 


player A presses any key, the subcube 
is permanently colored, and player 
B's color then starts moving around 
the cube. If a straight line of three 
subcubes together in a player's color 
are made, then a point is recorded in 
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the player's column. The winner is 
the player who has the highest box 
score when all subcubes are colored. 

Program Design 

Initially, 1 intended to rotate one 
cube on the screen and let the players 
move the cursor using joysticks, but 
several problems forced me to aban¬ 
don this approach. The mathematics 
involved in rotating the cube in order 
lo give a three-dimensional effect got 
very complicated for someone who 
had managed to avoid trigonometry 
in school. Even when I developed a 
BASIC program that would crudely 
represent an object rotating in space, 
it was too slow to give the appearance 
of a smooth rotation. Therefore, I 
decided to take the approach of 
displaying the front and back of a 
cube. 

I organized the program to do the 
following major tasks r 

• draw the cube views 

•move the cursor around the sub¬ 
cubes for each player 

• build a win table of all winning 
combinations 

•check each player's move against 
the win table, and display the score 

The flowchart explains the logic of 
the program routines that accomplish 
these tasks (see figure 2). 



Figure 1; Numbering scheme used by the program to determine the position of the 
cursor. 
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Figure 2: Flowchart of the Three Dee Tee 
program. 


Drawing the Cubes 

The subroutine at line 71 is used to 
draw the cubes (see listing 1)* This 
subroutine is written so that it can be 
changed to draw different size cubes 
at different locations on the screen. 
The instructions at lines 400-420 set 
the size and location for the front 
view of the cube, and lines 425-440 
change the size and location for the 
back view of the cube. 

First, the subroutine at line 71 com¬ 
putes the variables used to draw the 
cube using the size and location set by 
the calling routine. See figure 3 and 
table 1 for an explanation of these 
variables. The instructions at lines 
100-399 then use these variables in 
Line commands to draw the different 
Text continued on page 45 
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Listing 1; Three Dee Tee runs on the TRS~80 Color Computer and requires 16K bytes of 
memory. 

1 REM 3DT GAME COPYRIGHT 

2 REM 1981 JOHN C STUART 
5 CLEAR 100 

10 PCLEAR 4 
20 PMOOE 3^1 

30 B=3tF=2 

31 P=sl 

32 AS»180:BS»180 

33 PA=3:PB=4 

34 PNsPA 

40 COLOR F#B 

50 SCREEN 1^0 

51 PCLS B 

54 DIM WN<48>3) 

55 DIM CC(27) 

56 FOR BN=1 TO 27 
58 CC<BN)=1 

60 NEXT BN 
62 8N=0 

69 GOTO 400 

70 REM COMP CUBE VARIABLES 

71 Xl=X/3 

72 X2=X*2/3 

81 LC»H-2*X 

82 MC=H 

83 RC»H+2+X 

84 V1=V-2*X 

85 V2«V-X 

86 V3=V 

87 V4=V+X 

88 V5=V+2*X 

100 REM DRAW CUBE 

110 L1NE(MC#V3)-(MC^V5)/PSET 

120 L1NE(MC,V5>-<RC#V4)>PSET 

125 LINE<RC>V4)-<RCjV2>#PSET 

130 LINE(RC^V2>-(MC>V3)^PSET 

135 LINE(MC#V3>-(LC#V2)*PSET 

140 LINE<LC#V2)-CLC^V4>#PSET 

145 LINE(LC#V4)-<MC,»V5>^PSET 

150 L1NECLC,V2)-CMC>V1)^PSET 

155 LINE(MC>vn-<RC#V2)>PSET 

200 PA1NT<H-D^V)#P>F 

205 PAINT<H+D^V>*P^F 

210 PAINT(H,V-D>,P^F 

300 LINE<LCjV+X1)-<MC#V+2*X2)^PSET 

305 LINE<LC#V-Xl )-<MC.»V+X2)<PSET 

310 LINE<RC#V+X1)-<MC#V+2*X2),PSET 

315 LINE<RC>V-X1)-(MC^V+X2)^PSET 

320 LINE<LC+X2#V-X2)-<LC+X2jV+X+X1>,PSET 

325 L1NE<MC-X2jV-X1)-<MC-X2^V+X+X2)/PSET 

330 LIMECMC+X2#V-X1)-CMC+X2#V+X+X2),PSET 

335 LINE<RC-X2*V-X2>-(RC-X2,V+X+Xl)#PSET 

340 LINE<LC+X2,V-X2)-(MC+X2*V“X-X2),PSET 

345 LINE(MC“X2#V-X1J-(RC-X2#V-X-X1J^PSET 
350 L1ME(LC+X2»V-X-X1>-<MC+X2#V-Xl)>PSET 

Listing 1 continued on page 38 
























































ndThe 
/inner Is ... IBC 


Vhen you are racing toward that finish iine, 
)eating the competition is everything. IBC is 
ne choice of OEM's, system integrators and 
Jeaiers throughout the worid, because in 
>enchmark after benchmark our smail 
)usiness computer systems finish first. 

Ve finish first because we are faster, offer 
ligher qualify peripherais and can expand 
)ur system significantiy beyond our nearest 
jompetitors. in fact, iooking at the chart 
)eiow, you can quickiy see why knowledge 
able resellers are choosing IBC. 





ALZO^ 

Oasis Operating System 
(Max. Users) 

9 


4 

CPU Speed (MHz) 

6 


4 

Disk Speed i/O (MB/Sec.) 

.81 


.54 

Seek (Mill! Sec.) 

35 



Cache Disk Memory 

Yes 


r!o 


Circle 225 cn tncfytry card. 

Join us in the winners circle with high 
performance equipment and the best dealer 
plan in the industry. Call or write; 


OUTSIDE THE USA 


21592 Marllfa Street 

Chatsworlh, CA 91311 

f213) 882-9007 TELEX NO. 215349 


WITHIN THE USA 


MC/DISTRIBUTION 


4185 Harrison Blvd., Suite 301 
Ogden, UTAH 84403 
(801)621-2294 







































































Listing 1 continued: 

355 LINE<MC-Xa*V-X-X8)-CRC-X2,V-X2>viPSET 

375 LINE(H-2*ABS<X>#V+2*ABS<X>)-<H+2*ABS(X>#V+2*ABS<X))#PSET 

399 RETURN 

400 REM ORAV BOXES 

401 FHsl28 

402 BHal28 

403 FW»48 

404 BVel36 

405 D»2 

406 FXs20 

407 BX*-16 

409 X»FX 

410 HsFH 
415 V»FV 

419 REM DRAW FR0NT VIEW 

420 GO SUB 71 
425 V=BV 
430 HsBH 

435 X=BX 

436 D=-2 

439 REM DRAW BACK VIEW 

440 GOSUB 71 
450 BX=BX*-i 

460 FOR WCal TO 48 
462 FOR CN =1 TO 3 

465 READ WN ( VC * CN ) Listing 1 continued on page 40 
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Micro 


• Bell 212 compatible—1200 Baud 

• Full duplex 

• 120 CPS over any standard phone line 

Microprocessor design has invaded the modem 
world Our new 1200 baud modems pack Bell 212; 
compatibitity Into 10 integrated circuits — by far 
the lowest pa rts cou nt of any 212 mode m I 

avallobie The extremely low parts count i 

translotes directly Into long life, outstanding 
reliability and low production costs savings 
passed on to you in a tower price. I 

The Micro Link 1200 features originate and | 
answer capability. The Auto Link 1200 includes i 

these features plus auto answer Both units i 
ore FCC certified for direct connection to fhe i 
phone lines via o standard RJ11C phone jack | 
and Include RS232 Self-Test and a one year 
limited warranty. 

Take advantage of higher technology at lower 
cost. Call for full product specifications and 
today. 

Micro Link 1200 $449* Auto Link 1200 $649‘ 

'Suggested list price, quontity one 


U.Sa ROBOTICS INC 


035 WEST LAKE STREET CHICAGO, ILLINOtS GOi 
[3iej 733-D<407 











First, the IBM Personal Computer, 

The Next Step ... 



Tecmar 


The TECMAR Expansion series is the first 
and only, complete line of expansion options 
available for the IBM Personal Computer, 

Now totaling over twenty-five separate 
options, the TECMAR series gives you the 
broadest range of expansion available for 
your IBM Personal Computer. 


SYSTEM EXPANSION with a comp- 

!ete Expansion Chassis providing six 

additional system slots, a separate j|H 

power supply and styling that com- 
plements the IBM system. 

MEMORY EXPAPiSJON in 64K 

128K, I92K and 256K Byte incre 
ments of Dynamic RAM with parity. 

32K Bytes of Static RAM, 32K Bytes 
of CMOS RAM with battery backup, or ■ 
up to 128K Bytes of Read Only 
Memory. 

PRACTICAL EXPAMSIOM with two ^ 

Serial ports and one Parallel port on a 

single board, or a Time of Day 

calendar with battery backup, a Voice 

Synthesizer with vocabulary tn ROM 

and phoneme speech generation, ^ 

even a BSR X10^*^ device controller 

DISK EXPAMSIOM through the addition of a five or ten megabyte 
Winchester disk The disk options come enclosed in the TECMAR 
Expansion Chassis, providing additional expansion slots as well as 
Winchester disk storage. This approach assures you of unmatched 
system expandability for nearly any application, 

FOMCTiONAL EXPAMSIOM is also available with TECMAR 
Speed Disk™ and print Spooling Software that give new 
functionality to memory options. 

CIMMATCHED EXPAMSIOM for the serious IBM Personal Computer 


LABORATORY/INDOSTRIAL EX¬ 
PAMSIOM through an IEEE 488 
interface, the Lab Tender with an 8 bit 
A/D and D/A, or the Lab Master for 
12 bit A/D and D/A, a two axis 
Stepper Motor Controller, or the Parallel 
Digita I I n/D igitahOut Base 
Board™,Video Digitization 
with Video VanGogh™. 

DEVELOPMEMT EXPAMSIOM using 
an E+EEPROM programmer, Proto- 
zoa prototyping boards or a TECMAR 


MEW PRODUCTS are currently un- 
der development with many soon to 
be announced. At present shipping 
26 unique IBM add-on products, we 
are still looking for needs to meet If 
you have an need for a new product 
W the IBM Persona! Computer, and 
would like to ask us about it, give a 
call on our Product Input Hotline at 
(216) 464-8317. 


user through these and the many other TECMAR Expansion products 
available through participating COMPCJTERLAMD stores> and other 
fine computer retailers nationwide. 


For IBM Personal Computer Expansion, TAKE THE NEXT STEP 


PERSONAL COMPGTER PRODOCTS DIVISION 
23600 Mercantile Road, Cleveland, Ohio 44122 
Telephone: (216)464-7410 Telex: 241735 


Tecmar Inc 
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lisKng 1 continued: 

470 NEXT CN 

472 NEXT WC 

473 Ns0 

474 REM SIDE 2 

475 DATA 1 > 2« 3> 4.* 5j 6# 7/8# 9 
477 DATA 1>4,7*2*5#8#3^6,9 
4 79 DATA 1,5,9>3^5,7 

480 REM SZOE 1 

482 DATA t«10^19^4/13/22^7#16/25/1/4/7/10/13/16/19/22/25/1/13/25/7/13/19 
484 REM SIDE 3 

486 DATA 1/2/3/10/11/12/19/20/21/1/10/19/2/11/20/3/12/21/1/11/21/3/11/19 
488 REM SIDE 4 

490 DATA 7/8/9/16/17/18/25/26/2 7/7/16/25/8/17/26/9/ 18/27/7/17/27/9/ 1 7/25 
492 REM SIDE 5 

494 DATA 19/20/21/22/23/24/25/26/27/19/22/25/20/23/26/21/24/27/19/23/27 

495 DATA 21/23/25 

496 REM SIDE 6 

496 DATA 3/12/21/6/15/24/9/18/27/3/6/9/ 12/15/18/21/24/27/3/15/27/9/15/21 

499 REM MOVE CURSOR 

500 FOR U»1 TO 3 
510 FOR L2«l TO 3 

515 FOR L3=l TO 3 

516 TIMER =0 

517 BMaBN+liIF 8M=28 THEN BN=1 

519 IF CC(BN)>1 THEN GOTO 590 

520 REM TEST FOR ACTIVE SIDE Listing 1 continued on page 42 


^^The Perfect Marriage** 


ARBA Register and Accounting Plus*. 

Great hordware now with superb software. ARBA 
register, the affordable, dependable RS232 on 
line cash register. Accounting Plus* Inventory 
Control software, comprehensive, timely, 
accurate. The ARBA point of sale software 
module that brings the two together. The ability 
to integrate on line reel time Inventory control 
with a total business package: G/L, Payables, 
Receivables. Payroll, Purchase Order. 

Budgeting, L/Y Comparisons, Electronic Spread 
Sheet. 



ARBA Fine Business Computing Corporation 
890 E. Roosevelt Road 
Lombard, Illinois 60148 
(312) 620-8566 

ARBA Register—$1295.00—Suggested Retail 
Dealer Pricing Available 



Runs under CP/M * * or MP/M 


TM Software Dimensions, Inc,, Citrus Heights, Ca. 
TM Digital Research, Pacific Grove, Ca, 
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$uperBrain II 


Summa Cum Laude! 


Just three years ago, Intertec stunned 
the microcomputer industry when its 
SuperBrain™ desktop computer gradu¬ 
ated with honors , . , outperforming all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un¬ 
challenged. At least until now. . . 

Announcing SuperBrain ir", . . our 
latest microcomputer marvel that’s des¬ 
tined to be the “Most Likely to Succeed" 
in the Class of ’82. With thousands of 
SuperBrains in use worldwide, it’s no 
surprise that SuperBrain II users have 
given our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP/M* oper¬ 
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin Z80 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain II out¬ 
smarts its Class of '79 counterpart by 


offering leaner pricing, more features and 
better overall system performance. New 
SuperBrain II features include a faster, 
enhanced disk operating system, a li¬ 
brary of new visual attributes including 
reverse video, below-the-line descen¬ 
ders and impressive graphics capabilities 
and Microsoft’ BASIC — all included at 
absolutely no extra cost! 

SuperBrain IPs internal circuitry has 
also been completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain II models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all, prices start as low as $2,495, 
including software! 

Of all the single-user microcomputers 
available today, our SuperBrain II is 
certainly in a class by itself. Not only 
does it outprice and outperform its com¬ 
petitive classmates, it's also backed by 
our comprehensive customer protection 


programs— depot maintenance, ex¬ 
tended warranties, a satisfaction guaran¬ 
tee and a factory sponsored users group. 
All in all, the SuperBrain IP'' represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain II “Buyers Guide" and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 
on Intertec. 


2300 Broad River Rd. Columbia, SC 29210 
(B03) 798-9100 TWX: 810-666-2115 



=INTE^TEC 
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= SYSTEMS* 
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From Aspen Software 

Tliv Only Ct^mp^te Document Ptoofreedlng Syslem 
For CP/W^s, TBS-iO«s and IBM-PC Word Processors 


Featuring Random House® Dictionary 

• Complete Accuracy-looks up every word; 
does not use less accurate root word 
a^^a^ysis. plus Random House Dictionary 

' • Full Interactive Correct ion-standard 

• Instant Access to Dictionary 

• Compact-Random House Dictionary 
supplied in si^es to fit your system 
(50,000 words standard) 

QRAMMATil<“ 

Beyond Spelling Checking 

■ Detects typos, punctuation and 
capitalization errors, misused words 
and phrases 

• Analyzes Writing Style 

• Suggests Alternative Usages 


= NO ERRORS 


" The programs rogeiher (Proofreader and 
Grammank) offer a dyriamtc laoi for 
comprehensive editing beyond speiling 
corrections ." 

"Dona Z. Mdlach in tnierTaf^e Age, 5,'S2 
‘’Grammatik is the perfect compiemem w a 
spelling check program. *' 

—Dr. Alan R. Miller in interface Age, 5,'82 
*ff you use a word processor and a spelling 
checker, thert vutr shouid invesdgaie the uniifue 
capabiiities of this program. Grammatik is a 
surprisingiy fast and easy to use tool for 
analyzing writing style and puneluation.'* 

—Bub Louden in Info World, [2/SI 
*'For the user who is as tight with his dollar as /. 
Proofreader is the program of choice" 

—Stephen Kimmel in Creative Computing, 3/S2 
"Anvone involved with word processing in any 
way. whether writing manuals, letters, 
brochures, newscopy, reports, etc. is encouraged 
to get the excellent program Grammatik " 

—A,A, Wicks in Cnmpuironics, 6/82 

Grammatik and Pruotraader ar@ gompalible wJin all 
CP/M, MS-DOS pnd. IBM-PC), and TRS-80 word 
proonssors. Current CP/M formats: standard B". 
Northstar, Omikron, Osborne. Apple Please call/or 
write fordetails of minimum system sizes and availability 
at additianai disk and operating system lormats. 
Shipping casts Included. Please specify ypur system 
configuration when ordering Dealers Inquiries 
Invited. 



Pnxrfreader 

Grammatik 

Both 

CP/M, MS-DOS 

$12Sia0 

$15000 

$25000 

Modef II 

n/a 

moo 


TBS-eO Mod l/Hl 

$09,00 

15900 

$139,00 


Random House is a registered trademark of Random 
House. Inc. Other registered trademarks: CP/M: Digital 
Ftesearcb' THS-80: Tandy Dorp.i MS-DOS: Microsofl; 
IBM: ISM: Proof reader. Grammatik: Aapen Software Co 


Aspen Software Co. 

^ —1 J ^ 

iMi 

P,0. Box 339-B Tileras. NM $7059 

m Ai T 

(505) 2S1-1634 



Listing 1 continued: 

523 IF L3=I THEN GOSUB 1100 
525 IF LI = I THEN GOSOB 1200 
530 IF L2=l THEN GOSUB 1300 
540 IF L2=3 THEN GOSUB 1400 
545IF Ll>3 THEN GOSUB 1500 
550 IF L3=3 THEN GOSUB 1600 
555 IF BN=14 THEN 590 

559 REM DELAY LOOP 

560 IF TIMER < 60 THEN 560 
561KS=INKEYS 

569 IF K$ <> THEN 800 

569 REM CLEAR SUBCUBE COLOR 

570 FOR M=1 TO N 

575 PA1NT(SH<M),SV<M)>,P*F 
580 NEXT M 
585 N=0 

590 NEXT L3 

591 NEXT L2 

592 NEXT LI 
599 GOTO 500 

800 REM RECORD MOVE 
803 PLAY "L25;a;d;a;d;" 

805 CC(BN)=PN 

809 REM FIND BN IN TABLE 

810FOR UC=1 TO 48 

812 FOR CN=1 TO 3 

814 IF WN<WC*CN>=BN THEN GOSUB 840 
818 NEXT CN 
820 NEXT WC 
830 KS='*" 

835 IF PN=PA THEN PN=PB ELSE PN=:PA 

838 N=0 

839 GOTO 590 

840 HT=0 

841 REM FIND 3 TOGETHER 
342 FOR LT=1 TO 3 

844 TM=WN(WC^LT> 

846 IF CC(TM)=PN THEN HT=HT+1 

847 NEXT LT 

848 IF HT=3 THEN GOSUB 850 

849 RETURN 

850 IF PN=PB THEN 870 

851 REM RECORD WIN PLAYER A 

852 COLOR PA,F 

854 LINEC192^AS)-C20S#AS-4).*PRESET>B 

855 PAINT<200*AS-2>^PA,F 
860 AS=AS-4 

865 PLAY"02;L2JA" 

869 RETURN 

870 COLOR PB,F 

873 REM RECORD WIN PLAYER B 

875 LINE C220,BS)-t236^BS-4),PRESET..B 

877 PAINTC224,BS-2>jPB,F 

880 SS=BS"4 

885 PLAY”04;L2;C” 

890 RETURN 

899 REM PAINT SUBCUBE 

900 HP=SH-LM*tLl-l)+RM*<L3-I) 

910 HV=SV-LU*CL1-!)-RU*CL3-l>+DM*<L2-l> 

Listing 1 continued on page 44 
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The Best Made Better 


When we unveiled our CompuStar^'’ 
multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we’ve made 
our best even better! 

Our newly redesigned CompuStar’” 
boasts the same performance statistics 
that made its predecessor such an over¬ 
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca¬ 
pability, an expanded library of visual 
attributes including reverse video, un¬ 
derlining and below-the-line descenders, 
an enhanced disk operating system and 
Microsoft’ BASIC — all at no extra cost! 
And single-user systems now start at as 
little as $2995. 

There are four types of CompuStar"' 
workstations (called Video Processing 
Units or VPU’s) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi-user 
storage. 


Up to 255 VPU's can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis¬ 
ticated. But whether you start with one 
or one-hundred VPU’s, you’ll probably 
never outgrow your CompuStar. Un¬ 
like other systems, you configure the 
CompuStar the way you want 
it. . . connecting any combination of 
VPU’s in a "daisy chain’’ fashion into the 
central disk system. And since each 
VPU has its own twin Z80 processors, 
its own CP/M* operating system and a 
full 64K of internal memory, (not to 
mention disk capacities of up to iy 2 
million bytes), overall system response 
time remains unbelievably fest! And that's 
a claim most of the other multi-user 
vendors just can’t make. 

Inside our new CompuStar you’ll find 
a level of design sophistication that's 
destined to establish a new standard 
for the industry. A series of easy-to- 
service modular components has-been 


tMkrPMvfl IS fl tradeniiiirk of Mknrttajfi Curporatmn. ♦ Rtgjsterfed tratemaik of [Tigitaf Research. 


engineered to yield the most impressive 
reliability figures weVe ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec's comprehensive 
customer protection and field service 
programs will insure their total after-the- 
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu¬ 
ter you'll ever { have to) buy, ask 
your dealer today about our all new 
CompuStar™ system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best, . , even better! 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 

Circi© 245 on Inquiry card. 
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Listing 1 continued: 

920 PAIMTCKP^HV)#PN#F 
930 N=N+l 
940 SH<N>»HP 
950 SV<H)-HV 
990 RETURN 

1000 REM SET VARIABLES EACH SIDE 

1100 BW*2*FX/3 

1110 SH=FH-.5*BW 

1120 LM=BW:RM=0:ROa0sDM=BW 

1130 SV=FV+.5*BW 

1140 UJs.5*BV 

1150 60SUS 900 

1190 RETURN 

1200 BV»2*FX/3 

1210 SH«FH+.5*BW 

1220 LM=0:RMaBW:LU=0:DM=BW 

1230 RU=.5*BW 

1240 SV«FV+.5*BW 

1280 G05UB 900 

1290 RETURN 

1300 BWs24rFX/3;SH*FH 

1310 LM=3WJRMaaW 

1320 SV*FV-.5*BW 


1330 LU=«5*BW:RU=.5+BW:DM*0 

1380 GOSUB 900 

1390 RETURN 

1400 BV«2*3X/3 

1410 SHsBH:LMsBUtRM»BV 

1420 SVsBV+B.S^BW 

1430 LU=.5#BW:RU=.5*BW:DM=0 

1480 60SUB 900 

1490 RETURN 

1500 BW=2*3X/3 

1510 SH=BH-2.5*BW 

1520 LM»0:RMsBW 

1530 SV=BV-1.5*BW 

1540 LU=0:RU*.5*BWjDM=BW 

1580 GOSUB 900 

1590 RETURN 

1600 BW=2*BX/3 

1610 SHsBH+2.54‘BU 

1620 LMsBVsRMb0 

1630 SV*BV-1.5*BW 

1640 LU=.5*BW*RU=0:DM=BW 

1680 GOSUB 900 

1690 RETURN 
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organizations. 
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Figure 3: Location of the variables used to drano the initial view of the cube. 


VariabJe Description 

X one-ha If the difference between the center of the cube and the outer limits 

of the cube in a horizontal or vertical direction 
H the horizontai coordinate of the cube center 

V the verticai coordinate of the cube center 
LC the leftmost corner of the cube 

MC the middle corner of the cube 

RC the rightmost corner of the cube 

VI the top of the cube 

V2 V1 - X 

V3 VI - 2X 

V4 V1 - 3X 

V5 the bottom of the cube 

Table 1: Description of the variables used to draw the cube. 


Text continued from page 36: 

lines required for the cube* The Paint 
command is used to color the sub¬ 
cubes* 

The subroutine that draws the cube 
is written so that the back view of the 
cube is drawn in the mirror image of 
the front cube, putting the face that is 
closest to the viewer on the bottom of 
the cube instead of the top. This is 
achieved by making BX a negative 
number in line 407, which reverses all 
drawing directions. 

The preceding change in the pro¬ 
gram illustrates the symmetry in¬ 


volved in drawing a geometric figure 
with a computer. When I finished the 
program, I felt that drawing each line 
using a command was a crude way to 
program this figure, I suspect a better 
programmer would be able to reduce 
the number of statements con¬ 
siderably by using FOR, , ,NEXT 
loops. 

Moving the Cursor 

When I started writing the pro¬ 
gram, I thought that moving the cur* 
sor among the subcubes would be 
simple, but it turned out to be the 
hardest task. The scheme I finally 
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Imagine being able to use your 
CO mpuier seconds after begiimmg an 
--extensive priniout. - - - 

Vtsualize your printout with page 
breaks* page lumbering and titJes, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the tirne and money you 
will save by not waiting for your 
printer. 

SooperSpooler, a buffered prititer 
interface, maintams control over your 
primer while you go on using your 
computer for more productive 
activities. Eliminate waiting while your 
printer pecks through a long 
document. SooperSpooler accepts 
information from yauc computer at up 
to 3()00 characters per second and 
feeds it to your printer as fast as it can 
handle U—without using any of your 
computer's memory or time! 

Soop«r5poaJer features Inelude: - 

• t6K Memory (62K optional} 

• Buffer Status Readout 

• Space Compression 

• Paginaiion 

• Single Sheets- 

• Headers and Page Numbering 

• tndentalion on Carryover Lines 

• Self Test Routine 

• Features also Software Controllable 

• Plugs into Most Computer Systems 
^ I6K Parallel 1^0 Unit-$349.00! 

• Serial I/O Option-$95.00 
Memory Option —$ 159.00 



lerSpuoler by Compulink— : 





if I g 40 indusiritt) Circle 
Longmonu CO a050I (303)651-2014 

Send for brochure 
Deafer inquiries welcome ^ 
Call for information: &{NI-5^67Q5 
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Subcube 

Vertical 

Horizontal 

Vertical 

Number 

Slice 

Row 

Column 

Af 

U 

L2 

13 

1 

1 

1 

1 

2 

1 

1 

2 

3 

1 

1 

3 

4 

1 

2 

1 

5 

1 

2 

2 

6 

1 

2 

3 

7 

1 

3 

1 

3 

1 

3 

2 

9 

1 

3 

3 

10 

2 

1 

1 

11 

2 

1 

2 

12 

2 

1 

3 

13 

2 

2 

1 

14 

2 

2 

2 

15 

2 

2 

3 

16 

2 

3 

1 

17 

2 

3 

2 

18 

2 

3 

3 

19 

3 

1 

1 

20 

3 

1 

2 

21 

3 

1 

3 

22 

3 

2 

1 

23 

3 

2 

2 

24 

3 

2 

3 

25 

3 

3 

1 

26 

3 

3 

2 

27 

3 

3 

3 


Table 2: Values of oariubles LI, L2, and L3 used to determine the position of the 
cursor. 


EXPOTEK 

2723 W. Windrose • Suite 3 
Phoenix, Arizona 85029 

1 - 800 - 528-8960 


GUARANTEED 
LOW PRICES 

APPLE CAROS 

16K RAM — S99 Z8D CARD — $279 
— S249 Smart Term — $179 
iSit Atari — $99.50 Ooch CARD - $gg§. 

ALTOS 

5-150 — $2290 5-5D — $4399 

ANADEX 

9500A — $JI 290 — $ 1290_ 

ATARI ^ 

400-16K —$289 800-16K — S659 

410 — $79 810 — $435 

, 825 —S569 850 —$149 

CITOM 

F-1 OP — $1380 F-10S - $1525 

Provwriter 

S510AP — $489 8510ACD — $610 

DATASOUTH 

DS120 — $595 DS180 — $1259 

QIABLO 

630RO - $1945 620 - $1295 

EPSON 

MX80FT — $515 MXBO — $439 

MX 100 —$699 Grapliic Rom — $45 

HAZELT1NE 

1500 “ $995 ESPRIT - $515 

NIICR0 5CI A2 

$350 — Apple Drive/Card — S4(X} 

MODEMS 

HAYS — MICROMODEM — $290 
HAYS — SMARTMODEM — $229 
Penrii - 300/1200 (212A) — $695 

monitoriT 

SMC Green — $95 Color RGS — $550 
Amdek; 3000 — $159 Color — $380 
Sanyo-Green — $225 Color — $335 

NORTHSTAR 

Advantage — $2795 Hqri^pn 64QD — $2795 - 

NEC 

8023 — $489 7710 — $2350 

Hi PI 

eeG — S55G 99G — $650 

SOROC 

120—$659 135 —$689 

TELEVIDEO 

910—$569 925 —$730 

920—$735 950-$915 

Tl 

810—$1240 820 —$17^ 

ZENITH 

Z19-$699 Z89 —$2129 

OKIOATA 

M80 — $320 M83A — $699 

MS2A — $425 

M84P — $1059 M84S — $1225 

SOFTWARE 

All Major Brands — SCALL 

Dl SK ETTES/BOX E S 

B^hant — $20 Scotch — $25 Dysan — $35 

All Prices Subject To Change 


Customer Service 
602 - 863-0759 


settled on was to move the cursor 
using three FOR. . .NEXT loops at 
lines 5CX)“599. The outer loop (LI) 
represents one of three vertical slices 
of the cube, the next loop (L2 in line 
510) represents the horizontal rows 
on each slice, and the inner loop (L3 
in line 515) represents the vertical 
columns on each slice. Table 2 shows 
the contents of the three variables 
that are used to control the loops for 
each subcube, and figure 1 shows the 
subcube numbers. 

An inspection of table 2 and figure 
1 reveals that the position of the cur- 
sor on a side can be determined by the 
value of one of the variables LI to L3. 
For example, whenever one of the top 
subcubes (side 3) is addressed, L2 is a 
1, Line 530 tests L2 for a 1 and ex¬ 
ecutes the subroutine that paints the 
top side of the cube. 

The subroutines at lines 1100, 
1200, 1300,1400, 1500, and 1600 that 
handle moving the cursor on each 
side use another subroutine at line 
900 to paint the player's color. Before 
it executes a GOSUB 900, the calling 
subroutine first determines the con¬ 


tents of the variables that will be used 
by line 900 to determine the location 
of the subcube to paint. The variable 
HP contains the horizontal position, 
and variable HV contains the vertical 
position that the Paint command 
uses. The amount of movement is 
determined by the distance each sub- 
cube is from subcube 1 when LI, L2, 
or L3 is 1, 

For example, when the cursor is on 
subcube 1 then Ll, L2, and L3 are all 

1, and subroutines at lines 1100, 
1200, and 1300 will be executed to 
paint subcube 1 on three sides. When 
the subcube changes to 2, L3 becomes 

2, while L2 and Ll stay at 1, and sub¬ 
routines at lines 1200 and 1300 are ex¬ 
ecuted. These two subroutines store 
values in variables RM and KV that 
equal the number of dots needed to 
move to subcube 2 from subcube 1. 
When the statements at lines 900 and 
910 are executed, variables HP and 
HV are adjusted by the values in 
variables RM and J?t/, and subcube 2 
is painted. This procedure is used for 
each subcube. If you work out the 
values in the subroutines using table 
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WhENWt 

Announced Sage ie 
8'Bit Computers 

Bit ihE Dust. 



195 North Edison Way, Suite 14 
Reno, Nevada 89502 
(702)322-6868 

* UCSOp'Sysiem l$ a tns Regeniii ol the Univamity o4 Caieomie. 



t6-8iT, 8 MHZ, 

68000 MICROPROCESSOR. 

The new Sage II doesn’t look 
exactly awesome. Some folks even 
mistake it for a disk subsystem. 

But the fact is, S-bit 
microcomputers don't stand a 
chance against it. Minicomputers 
are shaking In their boots. And 
even a few mainframes are 
running scared. 

Because the Sage II Is based 
on the incredible 68000. 

UPTOSUK, 

NOT COUNTING DRIVES. 

With its 24-bit address bus, the 
Sage ii can address 16 meg^ytes. 

The stripped down version 
features a mere 128K RAM. 

On top of that, you can add 
another 384K of "RAM DISK" (on¬ 
board RAM that looks like a super¬ 
fast disk to the operating system). 

Then come the real disk drives. 

Your choice of 40 or 80 track, 320K 
to 1,3 megabyte, 5-1/4".A10K 
program loads in half a second. 

p-SYSTEM* OPERATING SYSTEM. 

This optional, interactive operating 
system makes it possible to use 
programs currently running on 
8-bit computers. 

It supports Pascal, FORTRAN 
77, BASIC and 68000 Macro 
Assembler languages and a host 
of utility and applications programs. 

MOKE FOR THEMONEY. 

Prices for the Sage II start at just 
$3,600 with one disk drive and 
128K RAM, 

No other computer in history has 
offered so much performance per 
unit price. 

Call or write us today for the 
whole story. 
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Side and 

Subroutine Line Numbers 



Side 1 

Side 2 

Side 3 

Variable 

Name 

1100 

1200 

1300 

BW 

2*FX/3 

2«FX/3 

2*fm 

SH 

FH*-,5*BW 

FH + .5*BW 

FH 

LM 

BW 

0 

BW 

RM 

0 

BW 

BW 

SV 

FB + .5-BW 

FV + 5-BW 

FV-.5*BW 

LU 

.5*BW 

0 

.5»BW 

RU 

0 

.5‘BW 

.5-BW 

DM 

BW 

BW 

0 


Side 4 

Side 5 

Sides 

1400 

1500 

1600 

2*BX/3 

2‘B>C/3 

2*BX/3 

BH 

BH-2.5*BW 

aH + Z5*BW 

BW 

0 

BW 

BW 

BW 

0 

BV + 2,5*BW 

BV-1.5*BW 

BV-1.5*BW 

.5-^BW 

0 

.5‘BW 

.5*BW 

.5*BW 

0 

0 

BW 

BW 


Table 3: Formulas t4sed to compute the distance to move the cursor to a particular subcuhe from subcube I. 


3, you will see that the table does give 
the location of the subcube on each 
side. It also shows the formulas used 
to compute these values for each side. 

Keeping Scor^ 

A player scores a point when he 
gets three subcubes together in his 
color in a horizontal, vertical, or 
diagonal direction* Each subcube can 
have as many as three faces; there¬ 
fore, it is possible for a subcube to be 
involved in as many as nine winning 
combinations. In fact, you can score 
as many as 9 points on three different 
faces in one move. Photo 2 shows the 
game after one player has scored 6 
points by marking subcube 1, 

The program keeps score first by 


building an array in memory for all 
the possible winning combinations 
using lines 450-499. There are 6 sides 
with 8 winning combinations on a 
side, or a total of 48 winning com¬ 
binations* The winning numbers are 
read from memory in groups of 3 and 
stored in array WN, which is dimen¬ 
sioned in line 54. 

Each time a player makes a move, 
the subroutine in line 800 is executed. 
Array CC keeps track of the player 
who has colored each subcube. Array 
WN is then searched to see if the sub¬ 
cube that was just colored is in a win¬ 
ning combination. If the subcube 
number is found, the three subcubes 
are checked to see if they are all the 
same color. If they are, then the 


player is given credit for a score in the 
subroutine in line 050. The entire 
table of winrung combinations is 
searched in this way, and all winning 
combinations are identified and dis¬ 
played. Photo 3 shows the game after 
all subcubes have been colored. 

Future Changes 

This program was written so that it 
could be easily changed. The colors, 
location of the cubes, and sizes of the 
cubes can all be changed by changing 
variables in the beginning of the pro¬ 
gram. The cursor can be made to 
move faster or slower by changing 
the constant in line 560* 

This version is a straightforward 
game without much variety* I am 



Photo 2: One player has scored 6 points by coloring the Photo 3: Screen display showing all the subcubes colored, 
seven subcubes on the forward-facing cube. The scores for each player are shown in the lower-right 

comer. 
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YOU SAVE WHEN WE BUY FOR YOU 
AS YOUR AGENT. We are a commerdal buying 
company. Our fee is one-fourth of what we save you off list price. 

We offer: 

• Better prices • Full service and support 

• Exporting • Access to 500 manufacturers 

• Leasing • Assembly, integration, testing 

These are just a few of the products we can buy for you: 


COMPUTERS 




Adds Multivision 1 

$ 3,074 

IBM Personal comp. 

CALL 

Alpha Micro 1030 

12,047 

Baby Blue 

CALL 

Alpha Micro 1051 

17,634 

Davong 5 meg. H.D. 

1,575 

AlspaAC1-2/SS 

2,320 

Seattle boards 

CALL 

Altos 8000-10 

6.295 

IBC Cadet 

4,211 

Altos 8000-15 

3,585 

Micromation 

CALL 

Altos 8600-10 

7,586 

NEC 8000 64K PC system 


Alios Series 5-150 

2,182 

incl. CP/M. Wordstar 

2.266 

Altos Series 5-5D 

4,372 

NortliStar Advantage 

2,634 

Apple2 + 48K 

1,208 

NorthStar Adv. H.O. 5 

4,395 

BMC 20 B 

5,422 

NorthStar Hor 64K 00 

2,650 

CCS Series 300*1 A 

4 414 

Onyx 5001 MU-6 

7,350 

Columbia Data 

CALL 

Onyx 8000 MU-10 

7,900 

Compupro/Godboul 

26% OFF 

Sanyo 2000 

2,708 

Corvus Concept 

CALL 

Seattle System 2 

3,251 

Cromemco System 1 

2,946 

Televidflo TS-802 

2,600 

Cromemco System 2 

3.400 

Televideo TS-802H 

4,950 

Cromemco 68000 System 1 4,395 

Televideo TS'806 

5,200 

DEC VT-IBOkk 

3,344 

Vector 2600 

3,895 

Dual 

12,636 

Vector 3005 

5,495 

Dynabyte 

26% OFF 

Vector 4 

CALL 

Eagle II 

2,350 

Victor 22% OFF 

PRINTERS 


NEC 3510 

CALL 



NEC 7710 R/0 

2.325 

Brother, parallel, daisy 

853 

NEC 7720KSR 

2.685 

C.ltohF- 10, daisy 

1,400 

NEC/Sellumi, 16K, tractor 

2,595 

C. Itoh Comet IL dot 

799 

Qume 9/45 full panel 

2.045 

Diablo 620, daisy, 25cps 

1.260 

Qume 9/55 full panel 

2,180 

Diablo 630, daisy 

2.098 

Smith Corona TP-1, daisy 

681 

IDS Prism 80 

740 

Tally 

CALL 

IDS Prism 132 GDlumn 

1,430 

Texas Instr. Tl 810 

1.285 


DISK DRIVES, MODEMS, ETC. 


Amdek Color II term. 

694 

Flouston Instr. DM P-2 

841 

Ventel 212 modem 

765 

Houston instr. DIVIP-4 

1.195 

Corvus 10 meg. H.O. 

3,825 

Houston Instr. DM P-7 

1,693 

DEC VT- too terminal 

1,390 

Morrow 20 meg. Ff.D. 

3,650 


Mastercard, VISA at 3% handling fee. Prices subject to change without 
notice. Minimum tee $150. 15% restocking charge. 


EXPORT SERVICES available. We are 

buying agents for overseas computer dealers 
and distributors. International Telex 470851 

IHE PURCHASniG AGENT 

1635 School Street, Suite 101, Moraga. CA 94556 

Call Toll Free 800-227-2288 In California (415) 376-9020 


working on another version now that 
will make the game more competi¬ 
tive. This can be done by moving two 
cursors at once, random movements, 
changing speeds, etc. You should be 
able to design your own game version 
with some thought. 

Some Reflections 

My reasons for doing this project 
initially were to learn the Color Com¬ 
puter's graphics capabilities, win the 
BYTE game contest, and do some¬ 
thing with my idle computer. Some¬ 
where along the way I thought it 
might be educational to other people 
and so decided to write this article. 

I did learn a lot about the Color 
Computer graphics, and what I 
learned reirtforced my opinion that 
the Color Computer is a powerful 
computer for the money. In many 
ways the graphics are as powerful as 
those for the IBM Personal Com¬ 
puter, which costs considerably 
more. Some of the graphics com¬ 
mands are limited, but you can usual¬ 
ly find a way to accomplish your ob« 
jectives. Doing graphics in BASIC 
will probably be too slow for many 
projects requiring fast movement of 
objects on the screen, and these pro¬ 
jects will have to be done with 
assembly-language programs or 
machine-language subroutines. 

All in all, I am glad 1 engaged in 
this effort, I hope that you can learn 
something from my efforts that will 
save you some time on a computer 
project, or perhaps you will simply 
enjoy playing Three Dee Tee. If so, 
the effort will have been 
worthwhile,* 


Improved Version Available 

The author will make copies of an 
improved version of his program 
available to BYTE readers. Send a 
blank cassette tape, a self-addressed 
stamped envelope, and a check or 
money order for $8 to: 

John Stuart 

6345 South 70th East Ave, 

Tulsa, OK 74133 


50 September 1982 © SYTH PubUcatlon4 Inc 
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In an age when new standards are constantly emerging, 
one disk consistently meets or exceeds them all. 

Maxell.The Gold Standard. 


Not all disks are created equal. Some are better 
than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It's your assurance Maxell disks 
meet or exceed every definition of quality. No matter 
who establishes it. We’ve earned this universal supe¬ 
riority by never relaxing our 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then 
checked again. 

Your benefits are many. 

Take the perpetual problem of 
drop-outs. A drop-out is a tiny 
defect that wastes time and 
degrades computer accur¬ 
acy and performance. Now 
that you understand what a 
drop-out is, forget it. Maxell 
disks don’t have any. Each 
disk comes to you certified 


drop-out free at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed to find weak points and wear. 
We couldn’t. And you won’t. 

There is a Maxell disk for the 
floppy system you use, or plan 
to use. Check your computer's 
instructions. Or write for our 
complete, highly informative 
brochure. 

When you set the Gold 
Standard as your level of 
quality, you'll benefit from 
improved disk performance, 
immediately. Bank on it. 

maxelL 



Maxell Computer Products Division. 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020 













Our yellow pages 
make the competition 
go green. 


There’s no recession at 
Alpha Byte. Our 
business is booming. 

In the past year 
atone, our sales have In¬ 
creased ten-fold. And 
they’re still on the rise. 

We believe it’s 
because we offer a uni¬ 
que combination of low 
prices and outstanding 
service — a package of 
knowledgeable 
salespeople, quick and 
efficient shipping, con¬ 
venient payment options 
and a guarantee of 
satisfaction — at below- 
competitive prices I 

Our satisfied cus¬ 
tomers are spreading 
the word. 

We built a reputation, 
and a booming busi¬ 
ness, on our prices and 
your satisfaction. It’s no 
wonder the competition 
is envious. 

16K RAM KITS . .13.95 

Set Df fl NEC 411B 200 ns. Guaranteed ons lull 
year. 

DISKETTES 

ALPHA DISKS.21.95 

Single sided, eannied Double Dansily4DTr^ks, 
with Hub-ring. Box ol 10. Guaranteed ene full 
year. 


VERBATIM DATALIFE 

Ml}525d, 10, 16... . 26,50 

MD 550-01, 10, 16.;.. . 44.50 

MD 557-01, 10,16 . 45.60 

MD 577-01, 10, 16 34.60 


FD 32 or 34-9000 36,00 

FD 32 or 34-6000 . 45.60 

FD 34-4001 40.60 

DISKETTE STORAGE 

5V*" PLASTIC LIBRARY CASE ,2.50 

B ' PLASTtC LISRARY CASE 3.50 

PLASTIC STORAGE BINDER w/ In&Brts 9.93 

PROTECTOR {50 Disk Capaciiy). 21.95 

PROTECTOR 6" {50 Disk Capacity). 24.95 

DESK SANK b'i*" 5,95 

DISK HANK B" 6.95 

NEC PERSONAL 
COMPUTERS 

PC B001A CPU . 099 00 

PC-8012At/0 . 559.00 

PC-B033A DISK 1/0 125.00 

PC-B031A DUAL DISK 099,00 


ALTOS COMPUTER 
SYSTEMS 

Call AJplia Byte for our iciw Atloa^ prices. 

ATARI COMPUTERS 


ATARI 000 B79.D0 

ATARI 400 (leK) . SCALE 

ATARI 810 DISK DRIVE . 445.00 

ATARI 050 INTERFACE . 169.00 

ATARI 410 PROGRAM RECO R DER .. .. 75. DO 

EPSON CABLE 35.00 

MEMORY MODULE {16K) 69.95 

JOYSTICK CONTROLLER 10 06 

PADDLE CONTROLLERS. , ,19.95 

STAR RAIDERS 35.06 

MISSILE COMMAND 35.60 

ASTEROIDS 35.00 

PACMAN . 35.00 

INTEC PERIPHERALS 
RAM MODULES 

48K FOR ATARI 4D0 . 279.00 

32K FOR ATARI BOO 125.00 

ACTIVISION ATARI 
CARTRIDGES 

LAZAR BLAST ... 21.95 

SKIING.. 21.95 

DRAGSTER . 21.95 

BOXING 21,95 

CHECKERS . 21.95 

BHiME , 21.95 

KABOOM .,21.95 

HEWLETT PACKARD 

HP CALCULATORS 

KP-11C LCD SCIENTIFIC . 115 95 


HP-12C LCD BUSINESS .. 12B.95 

NP-37E BUSINESS . 64,95 

HP-32E SCIENTIFIC w/ STATS 46 95 

HP-33C Programmable ScientiBc. . 7S.95 

HP-41C Advartcad Programmable . 211.95 
H P-41CV Advanced Prog 2K mam 274.95 

HP41 PERIPHERALS 

HP-B2106A MEMORY MODULE . 27.95 

HP-82170A Quad Memory Module.89.00 

HPS2143A PfllNTER/PLOTTER 324.95 

HP-a2l60A IL INTERFACE. . . 110,00 

HP‘02l6tA DIGITAL CASSETTE ., 419.00 

HPMATHPAC . 29.00 

HP STATISTICS PAC. 29,00 

HP REAL estate PAC . 39.00 

HP SURVEYING PAC . 29,00 

HP STRUCTURAL ANALYSIS PAC ... 39.00 

HP COMPUTERS 

HP-S5A PERSONAL COMPUTER . 2195.00 

HP SINGLE 3Vi 'OJSK DRIVE . 1235.00 

HP DUAL DISK DRIVE 1995,00 

HP-85A 16K MEMORY MODULE _ 239 00 

HP 7225B GRAPHICS PLOTTER . .2135,00 

HP PLDTEfl MODULE . 605 00 

HP HP-IB INTERFACE . 329,00 

HP STD APPLICATIONS PAC . 63,00 

HP GENERAL STATISTICS PAC . 83,00 

HP GRAPHIC PflESENIATlONS . 159.00 
HPVISICALCPLUS 159.00 

HP ROM DRAWER . 39.00 

HP Pfll NTER/ PLOTTER RDM 116,00 

HP MASS STORAGE ROM 116.00 

HP RS 232 INTERFACE . 329 00 

PRINTERS 

ANADEX DP 9500 1295.00 

ANADEK DP 9501 1295,{J0 

C-ITOH F-10 46 CPS PARALLEL 1545. OD 

C-ITOH 45 GPS PARALLEL _.... 1770.00 

C'ITOH 40 CPS SERIAL .. 1295.60 

C-ITOH PflOWRITER PARALLEL . 549.66 

C-ITOH PROWfliTER SERIAL . 695.00 

EPSON m m W/GRAFTRAX PLUS.SCALL 

EPSON MX-00 F/T W/GRAPTRAX PLUS SCALL 
EPSON MX-100 W/GRAPHTRAX PLUS .SCALL 

EPSON GRAFTRAX PLUS . B0.6Q 

IDS PRISM aOW/O COLOR . 1099.00 

IDS PRISM 00 W/COLOR . 1599.00 

IDS PRISM 132 W/COLOR . 1799.60 

NEC 8623A .. 405-00 

NEC SPINWRITER 3530 P. RO . 1995.06 

NEC SPINWRrrtR 7710 S. RO . . . 2545.00 

NEC SPINWRITER 7736 P. RO . 2545.06 

NEC SPINWRfTER 7760 DSELLUM . ,2795.00 

NEC SPINWRITER 3500 SELLUM . 2295 00 

OKIOATA MICROLINE 86 . 3S9.06 

OKlDATAMlCflOUNES2A . 469.00 

OKIOATA MICROLINE S3A. . *.. 720 06 

OKIOATA MICROUNE 84 . 1199.00 


OKIGRAPH 82. 33.95 

0K1GRAPH 03 , 33.95 

APPLE HARDWARE 

VERSA WRITER DIGITIZER . 259,00 

ABT APPLE KEYPAD . 119,00 

SOFTCARD PREMIUM SYSTEM 625.00 

MICROSOFT Z-BO SOFTCARD . 299.00 

MICROSOFT RAM CARO ... 159.00 

VIDEX 00x24 VIDEO CARD . 299.00 

VIDEX KEYBOARD ENHANCER IL 129,00 

VIOEX ENHANCER REV 0-6 . 99.00 

M«iH SUPERTERM 80x24 VIDEO BD. 315.00 
SSM AID BOARD {INTERFACE) A A T. 165.00 
SSM AID BOARD (INTERFACE) KIT ,, 135.00 

APPLE COOLNG FAN . 44.95 

T/G JOYSTICK . 44 95 

T/G PADDLE . 29.95 

T/G SELECT-A-PORT . 54.95 

VERSAE-ZPORT. .. 21.95 

MICRO SCI A2 W/CONTflCLLIR. . 510.00 

MICRO SCI A2 W/0 CONTROLLER . 419.00 

MICRO SCI A4{) W/CONTRDLLER . 47S.OO 

MICRO SCI A4a W/0 controller .. 4D9.00 
MICRO SCI A70W/C0NTR0LLER 629.00 

MICRO SCI A7a W/0 CONTROLLER 549.00 

THE MILL-PASCAL SPEED UP . 270.00 

PROMETHEUS VERSACARD . 180,06 

LAZAR LOWER CASE + . , 59.00 

MICRDBUFFERII15K W/GRAPHICS . 259.00 

MICROBUFFER II32KW/GRAPHIC5 .. 299.00 


MONITORS 


NEC12" GREEN MONITOR . 179.00 

NEC 12" COLOR MONITOR 399.00 

SANYO 12" MONITOR {B&W) . 249.(M} 

SANYO 12" MONITOR (GREEN). , 259.00 

SANYO 13" COLOR MONITOR . 469.00 

ZENITH 12" HI RES GREEN MONITOR. , 124.00 

AMDEK COLOR 1. 389.00 

AMDEK RGB COLOR II, . . 859.00 

AMDEK RGB interface . 169,00 

COMREX 12" GREEN MONITOR . 165.00 

MOUNTAIN 

HARDWARE 

CPS MULTIFUNCTION HOARD . 199.00 

ROMPLUS W/ KEYBOARD FILTER . 179.00 

ROM PLUS W/0 KEYBOARD FILTER. 130.00 
KEYBOARD FILTER ROM.. .4900 

COPYROM . 49. DO 

MUSIC SYSTEM . 369.00 

ROMWflITEfl . .149,00 

APPLE CLOCK . 262,60 

A/D + D/A, .. .299.00 

EXPANSION CHASSIS . 625,60 

RAMPLUS 3ZK . 149.00 
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CORVUS 

FOB S-100. APPLE OR TBSW 
MOD I, III 

Ccntfoller, Ca&«/P,S.. Operating System, A a T, 

5 iWEQABrTES.3245.00 

10 MEGA0YTES.. .4G46,O0 

20 MEGABYTES. 5545.00 

MIRROR BACK-UP.225.00 

CALIR COMPUTER 


SYSTEMS 

S-100 BOARDS 

2200A MAINFRAME . 459.00 

2065C S4K DYNAMIC RAM . 539.00^ 

2422 FLOPPY DISK CONT. & CP/M® 359.00 

2710 FOUR SERIAL I/O . 279.00 

271 a TWO SERIAL/TWO PARALLEL I/O. 269.00 
2720 FOUR PARALLEL 1/0.. . ... 199.00 

2810 2^60 CPU . .259.00 

APPLE BOARDS 

77m ASYNCHRONOUS S. INTERFACE. 149,00 
77I2A SYNCHRONOUS S. INTERFACE 159.00 

7424A calendar CLOCK . 99.00 

7728A CENTRONICS INTERFACE. . , .105.00 

VISTA COMPUTER CO- 

APPLE VISION eo-eo COL CARD . 329.00 

APPLES" DISK DRIVE CONTROLLER. .549,00 


MODEMS 

NOVATION CAT ACOUSTIC MODEM , 135.00 
NOVATION D-CAT DIRECT CONNECT. . .156.00 


NOVATION AUTO-CAT AUTO ANS . 219.00 

NOVATION APPLE^CAT . 325.00 

DOS 103 LP DIRECT CONNECT , .,. , 175.00 

LIOS 103 JLP AUTO ANS. . 209.00 

HAYES MICRDMODEM U [APPLET . .... 289.00 

HAYES 100 MODEM (S-IQO) . 325,00 

HAYES SMART MODEM |RS-232) . 227.00 

MAYES CHRONOGRAPH . 199,00 

LEXICON LEX-11 MODEM . 109.00 

TERMINALS 

TaEVIDEOOlO. . 839,00 

TELEVIDEO 912C . 745,00 

TELEVIDEO 920C .. 830.00 

TE LEVI DEO 950C . 995,00 

ADDS-VIEWPOINT . 599.00 

TRS-80 MOD I 
HARDWARE 

PERCOM DATA SEPARATOR. . 27.00 

PERCOM DOUBLER 9 . 159.00 

TANDON 80 TRACK DISK DRIVE . 345.00 

TANDON 40 TRACK DISK DRIVE. .. ,. 289.00 

LNW DOU BLE R W/ DDSPLU S 3 . 3. . . . 130.00 

MOD III DRIVE KIT . 615.00 


MORROW DESIGNS 

FLOPPY DISK SYSTEMS 

CcKitrollef. P.B.. Mlcresofl Basic. CP/M® 
A&T. 

DISCUS 2D (Single Drive - 50OK) . .. 1075.00 
DISC U S 2 D [ Dual Drive “ 1 M EG J . . . 1695,00 

DISCUS 2 + 2 (Single Drive - 1 MEG) . 1777.00 
DISCUS 2 + 2 (Dual Oriva - 2 MEG). . 2317.00 

HARD DISK SYSTEMS 

ConIrollBr, P.S., Mlcfdsell Basic, CP/M® 


A&T. 

DISCUS M10 (10 Megabyles) , . ..3345.00 

DISCUS M26 (26 Megabytes) , .. . .4045,00 

ISOLATORS 

ISO-1 3-SOCKET.53,96 

ISO'2 6-SOCKET . . . . 53.95 

BARE DRIVES 

TANDON 5V4 INCH 

lOO'l SINGLE HEAD 40 TRK.209.00 

100-2 DUAL HEAD 40 TRK. .275.00 

100-3 SINGLE HEAD eO TRK.275.00 

tOD-4 DUAL HEAD 80 TRK.399.00 

TANDON THINUNE8 INCH 

848-1 SINGLE SIDE , ..420.00 

848-2 DUAL SIDE .515.00 


MICRO PRO 

APPLE CP/M® 

WORDSTAR't . 222.00 

SUPERSORTM . 145.00 

MAlLMERGE't . 79.00 

DATASTAR^t ■ • . 179.00 

SPELLSTAR't . T 19.00 

CALCSTAR-t,. 149.00 

CP/M® 

WORDSTAR 285.00 

SUPERSORT . 168.00 

MAILMERGE . 103.00 

DATASTAR . 235,00 

SPELLSTAR . ...... 155,00 

CALCSTAR , 199.00 

MICROSOFT 

APPLE 

FORTRAN- . 160,00 

BASIC COMPILER' ,, 315.00 

COBOL- . 550.00 

Z'SO SOFTCARD . 299.00 

RAMCARD. . .. ,. .. 149.00 

TYPING TUTOR . 17.95 

OLYMPIC DECATHLON.. . 24,95 

TASC APPLESOFT COMPJLER, . . . 145.00 

CP/M® 

BASIC 80 . 299.00 

BASIC COMPILER ... 319.00 

FORTRAN 60 ... 345.00 

COBOL eO., ,, 568,00 

MACRO 80 . .189.00 

muMATH/muSIMP . 215,00 

mu LISP/mu STAR . 165.00 

APPLE SOFTWARE 

MAGIC WINDOW . 79.00 

MAGIC SPELL. .. . .. : 59,00 

BASIC MAILER . 59.00 

DB MASTER. ... ... .169.00 

DB MASTER UTILITY PACK . 69.00 

DATA CAPTURE 4.0/80, . ,.59.95 

PFS: GRAPH . 89.95 

PFS: (NEW) PERSONAL FILING SYSTEM.85.00 

PFS: REPORT . .79.00 

7-TERM * . , 89.95 

7-TERM PRO- . 129.95 

ASCII EXPRESS . . .. .63,95 

EASY WRJTER^PRO . 199.00 

EASY MAJLER-PRO . 79.00 

EXPEDITER 1 1 APPLESOR COM PIL ER ., . 73.95 

A'STATCOMP. STATISTICS PKG . 129.00 

SUPER TEXT 11 . 129.00 

USA 2.5 .-. ._ 59.95 

CONTINENTAL SOFTWARE 

G/L . 199.00 

A/R, . 199.00 

A/P . .199.00 

PAYROLL . 199.00 

PROPERTY MGMT .. 399.00 

THE HOME ACCOUNTANT . 59.95 

VISICORP 

DESKTOP PLAN l| . 189.00 

VIS1PLOT . 158.00 

VIS1TREND/V1SIPLOT. . . . 229.00 

VISIDEX . ., ,.189.00 

VISITERM . ,79.00 

VISICALC . , .. 189,00 

VISIFILES . .. ., , 189.00 

CP/M® SOFTWARE 

THE WORD-SPELL CHECK . 75 00 

d BASE II . 599.00 

SUPER CALC .. . 209.00 

SPELLGUARD . 239.00 

P & T CP/ M® MOD 11 TRS-SO . 175 .00 

CQMMX TERMINAL PROG . 62.50 

CBASIC2. .. 115.00 

PASCAL Z. .. . 349.00 

PASCAL MT+ . 439.00 

PASCAL/M. . 205.00 

SYSTEMS PLUS - 

G/L, A/ft, A/P. P/R . . 1799.00 

CONDOR 1 . 579.00 

CONDOR U . 649.00 

DIGITAL RESEARCH 

MAC . 89.00 


SfO . .. . S9.0D 

7SI0 . 97,00 

PL/ 1-80 . 439.00 

SUPERSOFT 

DIAGNOSTIC 1 . 69.00 

DIAGNOSTIC It . ,, 89.00 

'C compiler . 179,00 

UTILITIES 1 . 59.00 

UTILITIES If . 59,00 

RATFOR . B9.00 

FORTRAN . 239.00 

TR&80 GAMES 

TEMPLE DF APSHAI . 34.95 

HELLFIRE warrior . 34,95 

STAR WARRIOR . 34.95 

RESCUEATRIGEL .. 24.95 

CRUSH, CRUMBLE ANDCHOMP . 24.95 

INVADERS FROM SPACE . 17.95 

PINBALL . 17,95 

STAR TREK 3.5 . 17.95 

MfSSiLE ATTACK . 18,95 

STAR FIGHTER . .. .. 24.95 

SCARFMAN . 17,95 

TRS-80 SOFTWARE 

NEWDOS/802.0MODI. Ill , , 139.00 

LAZY WRITER MOD I, III . 165.00 

PROSOFT NEWSCRIPT MOD MU . 99.CMS 

SPECIAL DELIVERY MOO L III . 119,00 

X-TRA SPECIAL DELIVERY MOO I, III. , 199.00 

TBACKCESS MOD I. .24.95 

OMNITERM SMART TERM. MODE HI. .89.95 
M1CROSC FT BASIC COM P. FOR M 0 D 1. 165 M 
LUOS 5,1 M(3D M11 . 159.00 

APPLE GAMES 

PERSONAL SOFTWARE 

CHECKER KING . .21-95 

GAMMON GAMBLER..., . 21,95 

MONTY PLAYS MONOPOLY . 29.95 

BRODERBUND 

GALAXY WARS. .. 20.95 

ALIEN TYPHOON . .. ...20.95 

APPLE PANIC . 24.95 

MIDNIGHT MAGIC . 29.95 

SPACE OUAftKS... .. _ 24.95 

AUTOMATED SIMULATIONS 

INVASION ORION . 20.95 

STAR WABBIOR . .. 32,95 

TUES. MORNING QUARTERBACK . 25.95 

CRUSH, CRUMBLE AND CHOMP . 24.95 

THE DRAGON'S EYE . 20.95 

MUSE SOFTWARE 

ROBOT WARS . ,,32.95 

THREE MILE ISLAND . 32.95 

A.B.M . ...20,95 

global WAR. ,,.. 20.95 

CASTLE W0LFENSTE1N . .24,95 

ON-LINE SYSTEMS 

WIZARD AND princes. . 29,95 

MISSILE DEFENSE . 25.95 

SABOTAGE . 20,95 

SOFT PORN ADVENTURE . 24.95 

THRESHOLD . 31.95 

JAW BREAKER . 24,95 

CROSSFIRE, . 24.95 

TIME ZONE . 69.95 


H/R FOOTBALL . 32.95 

H/R CRI0BAGE , , 20.95 

PEGASUS II . 25.95 

SIRIUS SOFTWARE 

space EGGS . 24.95 

GORGON . 32,95 

SNEAKERS . 24.95 

EPCCK . 29.95 

BEER RUN . 24,95 

HADRON . 29-95 

PULSAR II . 24.95 

EPOCK . 29,95 

EDU^WABE 

PERGEPTtON PKG . 19.95 

COMPU-READ . . .24,95 

COMPU MATH- ARITHMETIC . 39.95 

COMPU-MATH: FRACTIONS . .. ,34.95 

COMPU-MATH: DECIMALS . 34,95 

COMPU-SPELL (REO. DATA DISK) . 24.95 

COMPU SPELL DATA DI&KS 4-8, ea. . 17,95 

MORE GREAT APPLE 
GAMES 

COMPUTER QUARTERBACK . 32,95 

TORPEDO FIRE . 49.95 

THE SHATTERED ALLIANCE . 49.95 

POOL 1.5 . , . .29.95 

ULTIMA . . 33.95 

RASTER BLASTER . 24,95 

FLIGHT SIMULATOR . 27,95 

INTERNATIONAL GRAND PR1X . 25 95 

SARGONII . 28.95 

SHUFFLE BOARD . 29.95 

FIREBIRO . 24.95 

SNACK ATTACK , 24,95 

THIEF . 24.95 

ROACH HOTEL . 29.95 

JABSERTALKY .. .. 24.95 

THE WARP FACTOR . 32 95 

COSMO MISSION .. 24,95 

WIZARDRY . 37.95 

ZORKI . 32 95 

ZORK fL , .. .32.95 

SUPPLIES 

AVERY TABULABLES 

1,000 3Yi X IS/ie . 8.49 

3,000 3^ K 15/16 . 14.95 

5,000 X 15/16 . 19.95 

FAN FOLD PAPER 

{Pr\M F.O.B. S.P.) 

9\^x11 1SlbWHtTE3,a00t:t.. .. ...29,00 

14 7/8 X 1 1 161b WHITE 3,000 cl . 39.00 


o 


PUTER 


1b order or for Information call 

(213)706-0333 

Modem order line: (213)883-8976 

We guarantee everything for 30 days. If anything is wrong, return the item 
and we'll make It right. And. of course, we'tl pay the shipping charges. 

We accept Visa and Master Card on all orders; COD up to S300,00, 

Add $2.00 for standard UPS shipping and handling on orders under 50 lbs, 
delivered In continental U.S. Call for shipping charges over 50 I Os. Foreign, 
FPO and APO orders, add 15% for shipping. Californians add 6% sales tax. 
Prices quoted are for stock on hand and subject to change without notice. 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CAUFORNIA 91362 
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ProdHCt Description 


The Epson QX-lO/Valdocs System 


Gregg Williams 
Senior Editor 


These are wonderful days for people who need com¬ 
puters. Microcomputers that do more and more are 
becoming available—and, paradoxically, they are 
becoming less expensive. The only trouble is that, be¬ 
tween the time you order a unit and it is delivered, 
something better is announced (but you know it will be 
six months to a year before the new unit will be 
available). 

As the saying goes, IVe got bad news and good news. 
The bad news is that, yes, another wonderful computer is 
about to come out—from Epson, the company that has 
captured about 75 percent of the printer market. The 
good news is that the unit is supposed to be available by 
this Christmas. On the basis of Epson's track record, I 
believe theyll do it. 

BYTE was one of the few companies to be given a 
private showing this past summer of the Epson QX-10, a 
computer for less than $3000 that may well be the first of 
a new breed of anybody-can-use-it "appliance" com¬ 
puters, Chris Rutkowski, president of Rising Star Enter¬ 
prises (a consulting firm that works closely with Epson), 
showed me the QX-10, along with a preliminary version 
of an extended word processor called Valdocs and an 
enhanced keyboard design called HASCl, both designed 
by his company. As you'll be able to tell from this article, 
1 found them both very interesting. 

QX-10 Hardware 

For its retail price of less than $3000, the QX-10 (see 
photo 1) gives you a great deal for your money. It con¬ 
tains a ZBO microprocessor running at 4 megahertz 
(MHz), 128K bytes of memory (expandable to 256K 
bytes), two direct memory access (DMA) controllers, one 


free serial port (a second one is used by the keyboard), a 
Centronics-compatible parallel port, six clock-timers, 2K 
bytes of battery-powered complementary metal-oxide 
semiconductor (CMOS) memory (to hold certain infor¬ 
mation even when the computer is turned off), a CMOS 
clock/calendar, and a light-pen Interface. The unit also 
contains two thinline 5y4-inch floppy-disk drives, each 
double-sided and double-density, with 40 tracks per inch; 
each drive holds 320K bytes. The video display, based on 
the NEC 7220 graphics chip, includes a 32-MHz medium- 
persistence video monitor and 128K bytes of dedicated 
video memory (shown as the bottom board in photo 2). 
The Video display will work in either a 25-Iine by 
80-character text mode or a 640- by 400-pixel graphics 
mode. The QX-10 comes with one of two detachable 
keyboards—standard-layout or HASCl—more on that 
later. Finally, the QX-10 has internal space for up to five 
peripheral cards like those used by the Apple, Corvus, 
and IBM microcomputers, 

QX-10 Configurations 

The QX-10 will be sold in two configurations. The first 
includes (at the time of this writing) the QX-10 as de¬ 
scribed above, the standard-layout keyboard, the CP/M 
operating system, Microsoft BASIC, and STOIC (a fast, 
extensible FORTH-like language). This version is a stan¬ 
dard CP/M-based microcomputer for those of us who are 
comfortable with microcomputers as we know them to¬ 
day. 

However, the QX-10 was really designed for the 
average consumer, who isn't comfortable with 
microcomputers as we know them today. With the soft¬ 
ware included in this package, the QX-10 becomes (as Ep- 
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Photo 1: The Epson QX-lO/Valdocs system. 


son puts it) a symbol processor that anyone can use. This 
configuration of the QX-IO includes the hardware as 
described above, the HASCI keyboard, the Valdocs soft¬ 
ware, TP/M (a CP/M equivalent with its own 
enhancements), Microsoft BASIC, and STOIC, (CP/M 
may be offered in place of TP/M, but the configuration 
will probably be very close to the one listed above,) 

The Epson Philosophy 

Although Epson will certainly sell you the CP/M ver¬ 
sion of the QX-10, it is far more interested in selling you 
the unit it really designed—hardware and software 
designed in conjunction with each other to offer both 
high performance and ease of use. In addition to being a 
highly integrated word-processing/computer system that 
offers as much usable processing power as almost any ex¬ 
isting microcomputer, the QX-lO/Valdocs system is 
designed to be used without confusion by people with 
minimal technical knowledge, WeVe certainly heard that 
claim before, but Epson has delivered on this promise in a 
way and to an extent that no microcomputer manufac¬ 
turer has done. 

The Valdocs (short for 'Valuable documents") system 
described here is designed to manipulate what Epson sees 
as the four types of symbols that people use: letters. 


numbers, graphics, and time. The HASCI keyboard 
(scheduled to be described next month by Chris 
Rutkowski in his article "An Introduction to the Human 
Applications Standard Computer Interface") is shown in 
photo 3, It is designed with a set of function keys that 
relate directly to the most common operations people 
perform on symbols. In addition, these keys are designed 
to be sufficient to drive any future symbol-manipulating 
software—that way, the keyboard layout won't change 
even when more sophisticated software is developed. 
Table 1 gives a brief description of the HASCI keyboard 
function keys. 

Another aspect of the Epson philosophy is its commit¬ 
ment to ensure that all the parts of a system work 
together, (What's amazing is that the microcomputer in¬ 
dustry has survived while blatantly ignoring this 
philosophy,) In the QX-10 (with or without Valdocs), the 
computer, its software, and its peripherals are meant to 
use each other's capabilities to the fullest. This goes hand 
in hand with Epson's vision of the dot-matrix printer as 
the universal standard for printing, Epson has designed a 
line of printers that act identically and are capable of 
printing both bit-mapped graphics and text in varying 
degrees of quality (draft-, correspondence-, and—with 
some future printer—letter-quality printing). 


September 19i2 © BYTE Publics tiom Inc 55 










Photo 2: Inside the Epson QX-10, The top is fhe motherboard of the QX-IO; the 
rear of the unit is closest to the camera. The connectors in the upper right comer are the 
five slots for peripheral cards. The smaller board (below the motherboard) contains the 
128K bytes of video-display memory; this card fits on top of the motherboard in the 
assembled unit. 


Valdocs 

Epson wants the average person to be able to buy a 
QX-lO/Valdocs system in a department store, plug it in, 
turn it on, and be able to type in a letter without having 
to read more than the unpacking instructions. Based on 


my inspection of a preliminary ver¬ 
sion of the Valdocs software, I believe 
that this is a realistic view of the 
system. Although I can't do a full 
review of the software based on the 
short amount of time I spent with the 
system, I do want to point out several 
unique features of the QX-lO/Val- 
docs combination. 

Help is available at any time 
through the HASCI keyboard Help 
key. An extensive text file of instruc¬ 
tions is on the Valdocs system disk 
and can be read by pressing the Help 
key. This key gives you a menu of 
subjects that might be of interest 
(based on what you were doing when 
you pressed Help), as well as access to 
the entire Help file via user-entered 
keywords. Of course, the QX-10 re¬ 
turns to wherever you were before 
the Help key was pressed. 

The Valdocs symbol processor can 
manipulate any of the four types of 
symbols at any time. Text can be 
entered at any time just as you would 
in any conventional word processor. 
The Calc key turns the system into a 
basic 4-function calculator, Graphics 
can be created via the Draw key. The Sched (schedule) 
key gives you access to a computer-kept appointment 
book, a built-in clock/timer/alarm, and an event sched¬ 
uler; all these can be accessed without disturbing the file 
being edited. 



Photo 3: The HA5C! keyboard for the Epson QX-lO/Valdocs system. 


56 September © BYTE Ptibliudons Inc 























The operation of all keys is as intuitive as possible. For 
example, when you use any of the type-font keys {Bold, 
Italic, Size, or Style), the video text image changes to 
reflect the use of those keys. When you hit the Italic key, 
all your subsequent typing appears on the screen as italics 
until you hit the key again to turn italics off. Also, keys 
like left-arrow, right-arrow, and Delete do their respec¬ 
tive functions to words and lines (instead of individual 
characters) when used with the Word and Line keys. 

It is impossible to make any major destructive change 
to your file without having the change explained to you 
and being asked to cor\firm it. In addition, the Undo key 
allows you to recover from the last major change made to 
the file. 

The Valdocs system supports telecommunications and 
electronic mail in a way that is transparent to the user 
(through the Mail key, of course). You can be connected 
to the remote user by either a modem-telephone com¬ 
bination or a local network (probably the Corvus Om- 
ninet), Valdocs includes software that allows you to send 
and receive mail and access remote bulletin boards and 
databases. 

The Valdocs file system is one example of the kind of 
levelheaded philosophy that is embodied everywhere in 
the Valdocs symbol processor* When you store a file, you 
give it a name of up to eight words—for example, 'Tetter, 
8/13/82, to Bob Jackson; new rate schedule,'' When you 
hit the Index key, you can get a listing of all your files in 
one of several ways—sequentially, alphabetically, or by 
match of a given word to any keyword in any file. Using 
the last method of indexing, I could get a listing of all 
documents that are letters, all documents done on 
8/13/82, or all documents that refer to a person named 
Bob. In addition, all documents are chosen by menu 
selection (so you don't have to type in a long file name). 
The utter sanity of this in comparison to file names like 
L081382.LTR is astounding. 

One interesting technical note: to Interactively create 
such a sophisticated word processor with the given time 
constraints, the Valdocs programmers used the STOIC 
language (a public-domain variant of FORTH created at 
the Biomedical Engineering Center of the Massachusetts 
Institute of Technology and Harvard University) to pro¬ 
gram the Valdocs symbol processor. It is a testament to 
the power of STOIC (and other threaded languages) that 
it was used to create a project of this scale. 

New Products 

Given the enhancements being planned, it may be that 
Valdocs is not so much a product as it is a design that Ep¬ 
son will always be improving, Epson plans to have ver¬ 
sion 2,0 of the Valdocs software available by mid-1983 
(updates will be supplied at cost to owners of the QX- 
10/Valdocs system). Plans are under way for a color in¬ 
terface board and an Omninet interface board (for local 
networking), Epson is also considering such enhance¬ 
ments as higher-resolution graphics and additional 
graphics-oriented peripherals, as well as a portable ver¬ 
sion of Valdocs and perhaps a 16-bit system. 


System Controls 

• Stop—pauses whatever is occurring at the moment, letting 
you either resume or abort the operation. 

• Help—lets you select and read parts of the dEsk based Help 
file. 

• Copy disk—lets you make a copy of a given floppy disk. 

• Undo—undoes the last major destructive action. 

File Controls 

• Store—lets you save what you are working on to disk. 

• Retrieve—lets you retrieve a file from disk. 

• Print—lets you print a tile. 

• Index—alfows you to see what fifes are on a floppy disk. 

• Mail—allows you to send or receive a file electronical iy. 

Applications 

• Menu—gives you access to miscellaneous functions. 

• Calc—gives you a 4-function calculator. 

• Sched—gives you access to the scheduling functions of 
Valdocs, 

• Draw—lets you draw graphics on the video display. 
Typestyles 

• Bold—toggles typeface between boldface and normal type. 

• ftailcs—toggles typeface between italics and normal type. 

• Size—^lets you change the size of the type currently being 
used. 

• Style—lets you change the typeface of the type currently 
being used. 

Table 1: A brief description of the function kej/s on the top 
row of the HA 50 kej/bourd. 


One enhancement to the QX-10/Valdocs system that 
Chris Rutkowski did describe is the Valdocs FPL (Forms 
Processing Language), This is an additional software 
package that would give the user access to a spreadsheet 
package, a forms generator that would generate records 
from keyboard input, and a report generator that would 
create reports based on a database of records. As usual 
with ideas from Rising Star, the Valdocs FPL package is 
actually more than it seems—the spreadsheet and the 
form into which data is typed are actually the same thing, 
and a record of data can automatically be created from 
the spreadsheet. This is a new concept that combines 
spreadsheet forecasting, online data entry, and database 
management. It sounds exciting and 1 am looking for¬ 
ward to seeing it at work. 

Final Thoughts 

From what 1 have seen, Epson has created an enhanced 
personal word-processing system that can be (and is more 
likely to be) used by the person with minimal technical 
knowledge. Almost every microcomputer company 
claims that its product can be used by anybody, but 
many people (even those with technical knowledge) still 
have trouble getting started in personal computing. As 
microcomputers become more powerful, easier to use, 
and less expensive, the claim that "anyone can use it" will 
become true in a fuller and fuller sense, making previous 
claims seem naive and hollow. Still, the Epson QX- 
lO/Valdocs system may become the first microcomputer 
that "really" fulfills that claim, BYTE will report to you 
again when the final unit becomes available, ■ 
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NCC Report 

by Chris Morgan 

Sensory overload. 

How else do you describe the world's biggest 
computer exposition? It was the National Com¬ 
puter Conference, held this June in Houston, 
Texas, and it drew a crowd of nearly 100,000. 



The new Hitachi miniature floppy-disk 
system In a version to be marketed by 
the Amdek Corp. The floppy-disk car¬ 
tridge, shown at right. Is slightly more 
than 3 Inches wide. Compare It to the 
standard 5V4-lnch floppy disk, shown 
at left. 


The new Syquest miniature Winches¬ 
ter disk drive with removable media 
cartridge. Each cartridge holds 6.38 
megabytes, unformatted. The unit Is 
expected to sell for 5750 In single-user 
quantities within the year. The car¬ 
tridges will sell for about 535 each. 


Photos by Gregg Wiiliams, senior editor, 
and Plchard Shu ford, special projects editor. 
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The Commodore series B 
microcomputer. 


I've been attending the NCC for 
five years, and until this year micro¬ 
computers stayed in the back¬ 
ground, playing a secondary role to 
mainframe computers. But this year 
the microcomputers came into their 
own, refleaing Business Week's 
recent projerted figures showing 
microcomputers accounting for up 
to over 40 percent of the total com¬ 
puter market by 1985. A case in 
point, Apple's booth was the same 
size as IBM's, and it was attracting 
just as many visitors. Microcom¬ 
puters have become indigenous to 


the NCC. Nearly as indigenous are 
the sore feet that come from trying 
to see several football fields' worth 
of booths in four short days. 

The big question is, were there 
many surprises? No. And of equal 
importance, were there any signs of 
the beginnings of important trends? 
Yes. 

Of surprises there were few; no 
bombshelis on the order of last surrt- 
mer's unveiling of the IBM Personal 
Computer. Instead, the microcom¬ 
puter software and hardware com¬ 
panies appeared to be carefully corv 


solidating their positions, 
strengthening their distributorships, 
carefully evolving their produa 
lines, and paying more attention to 
the needs of their customers. It was, 
in a sense, a much needed lull in the 
furious storm of research-and- 
development work, the fruits of 
which we'll see next year and 
beyond. Still, there was plenty to 
see this year. 

Mass Storage 

Suddenly, the miniature floppy- 
disk drive is upon us. Announce- 
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Cromeinco's new C-10 com¬ 
puter system. 


VIsJcorp's new Vfsicalc Ad¬ 
vanced Version. 


ments of new drives came from a 
trio of Japanese companies—Mat¬ 
sushita (Panasonic division), Hitachi, 
and Maxefi—who are all pushing 
one format. As well. Canon an¬ 
nounced its plans for a different, 
noncompatibie format. This news 
follows on the heels of Sony's mini¬ 
ature 3-inch drive, which is already 
in production. Amdek Corporation, 
an American company, announced 
it is adopting the Matsushita design 
for its new miniature fioppy-disk 
drive. All three noncompatible for¬ 
mats have miniature cassettes to 
hold the floppy medium, and they 
have double-density unformatted 
capacities of 80K bytes for the 
Canon, 437.5K bytes for the Sony, 
and 500K bytes for the Matsushita. 
Each standard miniature floppy disk 
calls for a cartridge 4 by 4 inches or 
smaller and less than 0.5 inch thick. 
Sinciarr has also announced a 
miniature drive for its new Spearum 
computer. 

One of the most exciting ar> 
nouncements at the show was from 
Syquest. It's a 3.9-inch Winchester 
disk drive with removable media. 
Each cartridge holds 638 mega¬ 
bytes, unformatted. The surprise is 
its seiirng price: about S750 in 
srngfe-user quantities within the 
yearJ This does not include the corr- 
troiier. Even so, inexpensive con¬ 
trollers are now available, making 
this a very attractive design. The en¬ 
tire unit fits in the space of a stan¬ 
dard 5y4-inch floppy-disk drive. (It's 
aaually sha flower, with a vertical 
dimension of 1.625 inches.) The car¬ 


tridges will sell for about S3S each. 
The secret to the low price: clever 
use of piated-media technology. 
We'ii be reporting on this new tech- 
noiogy in an upcoming issue. 

Tandon Corporation announced 
a siim-iine 5 -inch floppy-disk drive 
for $50 (for quantities in the 
thousands of course), for the 
mechanical parts only. The com¬ 
pany wili provide customers with 
schematics and drawings to build 
their own electronics if they wish, 
it's an encouraging sign that prices 
will soon be dropping in the mass- 
storage market. 

JMew Processors 

intei announced two new impor¬ 
tant integrated circuits: the 80186 
and the 80286. Picture an 8086 with 
faster ciock speed, some new in- 
struaions, and the equivalent of 20 
auxifrary chips all on one VLSI (very 
large-scale integration) package for 
a single-user price (uftimateiy) of 
S35, and you have the 80186. It's 
the closest thing yet to a complete 


computer on a chip. The 80286 chip 
extends the idea of the 80186 to in¬ 
clude buiit-in memory management 
and proteaion and a virtuaf address 
space of I gigabyte. 

Systems 

Olivetti introduced its new com¬ 
puter, the M 20, with a Z8001 pro¬ 
cessor, a 5-sfot expansion bus, space 
for two 5^4-inch ffoppy-disk drives, 
and up to I28K bytes of memory. 
It's one of the more handsome units 
we saw at the conference, true to 
Olivetti's style. The operating 
system is Ofrvetti's own, called 
PCOS, and the machine wiif support 
Microsoft BASIC 5.2. 

Commodore announced several 
new machines. The BX256 is a 
16-bit, multiprocessor computer 
with 256K bytes of RAM (random- 
access read/write memory), extend¬ 
able externally to 640K bytes, two 
processors (a 6509 and an 8088 for 
CP/M-86J, an 80-cofumn black-and- 
white video monitor, and a detach¬ 
able keyboard. A three-voice music 
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synthesizer is also included, which 
uses the new 6581 microprocessor 
chip. An optional plug-in Z80 board 
is also available. Price is $2995. The 
business-oriented 8128 offers 
features similar to the BX256's. 

Another computer, the P128A, 
has I28K bytes of RAM, a 
40-column by 25-line 16-coior dis¬ 
play, and a high-resolution 300- by 
200-pixel display. It connects direct¬ 
ly to either a video monitor or a col¬ 
or television set and seiis for $995. 
An optional Z80 board for use with 
CP/M is also available. 

The Commodore 64 offers 64K 
bytes of RAM, color graphics, and 
music synthesis for $595. A Z80 
board can be added to run CP/M 
programs. The screen is 40 columns 
wide by 25 lines down, and the pro¬ 
cessor is the new 65 iO, which is 
similar to the 6502 with additional 
I/O (input/output) lines. Commodore 
gets the prize for the wildest soling 
of any computers we saw at the 
show. 

Cromemco's new $1785 C-IO is a 
complete hardware/software sys¬ 
tem featuring a 4-MHz (megahertz) 
Z80A, 64K bytes of RAM, a 12-inch 
80-chararter by 25-line display, 
double-sided double-density 
5'/4-inch floppy-disk drive, detach¬ 
able keyboard, CP/M-compatible 
operating system, structured BASIC, 
a word processor, and a spread¬ 
sheet program. 

Son of VIsIcalc 

Visicorp announced the long- 
awaited successor to VIsIcalc. It's 
called VIsIcalc Advanced Version. 
For S4CX3 you get a souped-up ver¬ 
sion of the most popular software 
package in the field. Many of the 
best features found in competing 
spreadsheet programs have been in¬ 
corporated into Visicaic Advanced 
Version. As well, it has greatly ex¬ 
panded help files to aid the com¬ 
puter novice. 

Its new features include protected 
I cells to prevent accidental loss or 
i change of information, hidden cells 
to protect sensitive information, a 
new tab feature to guide users from 
one space to the next, more format¬ 
ting flexibility, variable column 



NEC's new APC (Advanced Persona) Computer) executing a color- 
based spreadsheet program. 


widths, keystroke memory to repeat 
frequently used commands, and 
more. Visicaic Advanced Version is 
compatible with the original 
Visicaic, which will still be sold for 
those who prefer it. Dan Fylstra, 
chairman of Visicorp, said that one 
of his goals in creating Visicaic Ad¬ 
vanced Version was to make the 
program more of a "black box” for 
nontechnically oriented users so 
that they won't be distracted by un¬ 
necessary information. To that end, 
much of the instruction manual has 
been incorporated into the pro¬ 
gram's help files. 

Software Trends 

I saw the beginnings of two 
trends being followed by some of 
the biggest software producers— 
Visicorp, Microsoft Consumer Pro- 
duas, and Software Arts (creator of 
Visicaic and the TK Solver equation¬ 
solving package mentioned in last 
month's editorial). All three com¬ 
panies have developed programs 
that make use of enormous disk- 
based help files. By making help 
about the program available literally 
at the touch of a button, these 
manufacturers hope to make their 
programs easier to use. Another in¬ 
teresting move is toward the use of 
high-level computer languages to 
develop products that are easily 
transportable among various 
machines. Visicorp and Microsoft 


Consumer Products are using the C 
language, while Software Arts has 
developed its own proprietary 
language for in-house use. All three 
companies develop software on 
mainframe computers that have 
extensive diagnostic and perfor¬ 
mance evaluation features, and 
then they move the finished pro¬ 
grams to microcomputers. 

NEC's Advanced 
Personal Computer 

NEC Information Systems Inc. 
showed its 8086-based Advanced 
Personal Computer (APC). The APC 
is available in two configurations— 
a monochrome configuration that 
includes CP/M-86, 128K bytes of 
memory, and two 8-inch I-mega¬ 
byte drives ($3998) and a color con¬ 
figuration that substitutes a 12-inch 
RGB (red-green-blue) color monitor 
for the monochrome monitor 
($4998). The color-based unit is im¬ 
pressive: over 300K bytes of 
memory are used to give an 8-color 
640- by 475-pixel display with no 
limitations on adjacent pixel colors. 
The actual graphics display is 1024 
by 1024 pixels, and the video dis¬ 
play is a movable window within 
that area. NEC has already lined up 
a comprehensive array of business 
software packages for its machine, 
something that's sure to continue as 
competition quickens and the indus¬ 
try matures.* 
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The Hanover Fair 

by Robert E. Ramsdell 


With nearly 9 million square feet 
of total exhibit space, individual dis¬ 
plays the size of a football field, and 
close to 600,000 visitors, the 
Hanover Industrial Trade Parr and 
Exposition Is the world's largest. 
Held this year from April 21 to 28 in 
Hanover, West Germany, this fair is 
a showcase for hundreds of manu¬ 
facturers of office equipment and 
computers. 

CeBIT, the world center for office 
equipment and data processing, had 
a display that covered 1.75 million 
square feet (about 20 percent of the 
total area) and spilled over into 5 
buildings. To give you some idea of 
the scale of things in Hanover, 
CeBIT's space alone was about five 
times greater than that of America's 
largest computer show, the annual 


National Computer Conference held 
this year in June in Houston, Texas. 

Some 178 U.S. companies were 
part of the CeBIT display. The United 
States Department of Commerce 
sponsored a group pavilion there. 
Among the 60 companies from the 
U.S. that joined together to exhibit 
their products in the European mar¬ 
ketplace were Fortune, Corvus, 
Altos, Beehive, Durango, M/A-COM 
(Ohio Scientific), IVlicom, Morrow, 
and Televideo. In addition, Osborne, 
Tandy, Apple, Xerox, IBM, Cen¬ 
tronics, Cromemco, Data General, 
Digital Equipment Corporation, 
Micropro, NCR, Burroughs, Texas In¬ 
struments, Prime, Shugart, Tandem, 
Teieram, Veaor Graphic, Victor, and 
more had booths elsewhere in the 
show. On public display were 


anywhere from 73 to 95 different 
computer models; the count depend¬ 
ed on whom I asked. 

More than 30 Japanese computer 
manufacturers exhibited, and some 
of their booths were three stories 
tali. The Japanese showed many 
new (and slightly revamped) com¬ 
puter models, including about 20 
16-bit machines, most of which run 
Microsoft's MS-DOS, The Intel chips 
(8086/8088) seemed to dominate 
these computers, but several models 
used the Motorola 68000. 

To cope with the huge crowds at¬ 
tending the Hanover fair, the city of 
Hanover has established a private- 
room registry, with offices at the air¬ 
port, train station, and the fair itself. 
The registry guaranteed a room, 
usually in a private home, to all 
visitors and exhibitors. Many 
Americans at the fair agreed that 
staying in a private home was a 
great cultural experience as well as a 
delightful and inexpensive way to 
absorb the German atmosphere and 
the gemutllchkelt (friendliness) of 
the German people. The language 
barrier never seemed to be a prob¬ 
lem, either at the fair or around the 
city.l 


Robert E. Ramsdell, CPA, is a mrcrocomputer 
consLiftani: who lives and works in Rockporc. 
Massachusetts. His company, Pansophics Ltd., 
publishes business- and financial-modeling ap¬ 
plications software for use with Visicafc and 
Supercafc programs. 
























A new business computer from Toshiba. 


An unusually styled computer 
from Olympia. 


Another Japanese entry, from Sanyo. 


The Epson HX-20 portable computer. 




















Ciarcia's Circuit Ceiiar 


Build the Microvox 
Text-to-Speech Synthesizer 

Part 1: Hardware 

The 6502 microprocessor in this intelligent peripheral device 
translates plain English text into phonemes 
to control a Votrax SC-OIA, 


Steve Ci^cia 
FOB 582 

Glastonbury, CT 06033 


This month's project may have a 
strange ring of familiarity to those of 
you who follow my activities in the 
Circuit Cellar. Twice before, in June 
and September of last year, I have 
written about peripheral devices that 
give personal computers the ability to 
speak with an imitation of a human 
voice. 


The September article (see refer¬ 
ence 5) described the Sweet Talker 
speech synthesizer, which has since 
become especially popular. The orig¬ 
inal Sweet Talker, a parallel-inter¬ 
faced synthesizer module pro¬ 
grammed by phoneme (speech sound) 
codes, was quickly joined by a ver¬ 
sion that could be plugged into an 


Apple II computer and operated using 
a text*to-speech algorithm stored on a 
floppy disk. 

But I wasn't satisfied. Neither the 
Sweet Talker nor my June project (see 
reference 4), the Micromouth, was 
flexible enough to fit the variety of 
applications I had envisioned, I could 
foresee applications requiring un¬ 
limited vocabulary (thus ruling out 
use of the Micromouth) that also need 
a smaller, more portable voice-syn¬ 
thesis system than could be made out 
of an Apple IL While I was content 
with the Sweet Talker's speech quali¬ 
ty, I did not want to try converting 
the text-to-speech algorithm to run on 
my Z8-BASIC Microcomputer, 

I next considered using the Votrax 
Type-TsT-Talk, As a stand-alone voice 
synthesizer with a built-in micropro¬ 
cessor and 4K-byte text-to-speech al¬ 
gorithm, it does quite well consider¬ 
ing its moderate cost (see reference 
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General-Purpose Computer 

The 6SQ2‘based microcomputer that 
forms an integral part of the Microvox 
is ideal for wse in many other small- 
scale applications. Only the appUca- 
tion software and the interface to the 
SC-01 A chip are specific to the micro¬ 
computers use in the stand-alone text* 
to-speech voice synthesizer. If you are 
among the many readers who write to 
me asking for suggestions on how to 
put together a low-priced, general- 
purpose microcomputer system, you 
should consider building the computer 
part of the Microvox design. 

The computer section confcims, 
among other things, a 1-MHz 8-bit 
6502 microprocessor, a serial input 
port that can run at crystal-controlled 
data rates from 75 to 19,200 bps (bits 
per second) with full handshaking, 3 


parallel input ports, provision for up 
to 4K bytes of RAM (random-access 
read/write memory) and t6K bytes of 
EPROM (erasable programmable read¬ 
only memory), and an on-board power 
supply. It is suitable for use as a learn¬ 
ing tool for computer concepts, as a 
dedicated device controller, or as the 
center of an expanded microcomputer 
system (simitar to systems that have 
been built around the MOS Tech¬ 
nology KlM-1 or the Rockwell 
Am-65). 

The Micromint will he supplying 
essential components of the microcom¬ 
puter section of the Microvox for those 
who wish to experiment with it And 
you may expect to see the same 
6502-based control-computer design in 
future Circuit Cellar projects. 
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Photo 1: Prototype of the Mkrovox speech synthesizer, which can pronounce texts consisting of English words from their represen- 
tation as ASCII characters according to fixed pronunciation rules. The Mkrovox contains a general-purpose 6502-based microcom¬ 
puter programmed fo con fro/ the Votrax 5C-0lA-based speech-synthesis circuitry. 


12). However, its design is somewhat 
limited for commercial applications. 

Not finding any other suitable 
product on the market, I did what 
any red-blooded engineer would 
naturally do: I decided to design an 
improved text-to-speech voice syn¬ 
thesizer. 

You are reading the first of two ar¬ 
ticles on the design, construction, and 
operation of a text-to-speech voice 
synthesizer 1 call the Microvox. This 
new device, like the Sweet Talker, is 
based on the Votrax SC-OlA speech- 
synthesis integrated circuit, but it in¬ 
corporates new functions {most 
notably pitch inflection) and a larger, 
more complex control program. A list 
of its features appears in table 1 on 
page 66. 

To support its various functions, 
the Microvox contains a general-pur¬ 
pose 6502-based microcomputer pro¬ 
grammed to control the speech-syn¬ 


thesis circuitry. Program routines 
stored in ROM (read-only memory) 
activate various control options upon 
the user s command; the most com¬ 
plex of the routines performs the 
crucial task of translating the Micro- 
vox's input—a stream of text repre¬ 
sented by ASCII (American Standard 
Code for Information Interchange) 
character codes—into the special 
phoneme codes required by the SC- 
OlA chip. Incidentally, this 
6502-based microcomputer is ideal 
for use in many other small-scale ap¬ 
plications, as the text box explains. 

As with many Circuit Cellar pro¬ 
jects, the Microvox design has been 
cast in printed circuit, and I have ar¬ 
ranged for The Micromint to offer a 
kit of the parts needed to build it. Fur¬ 
thermore, an assembled, FCC- (Fed¬ 
eral Communications Commission) 
approved version of the unit is being 
sold by Intex Micro Systems Cor¬ 


poration under the trade name Intex 
Talker, Information on availability of 
both products appears at the end of 
this article, 

I cannot thoroughly cover such a 
comprehensive topic in one article, so 
this month I shall present only the 
hardware and a brief overview of the 
system commands. Next month in 
Part 2, Ill discuss the design of the 
text-to-speech algorithm and the sys¬ 
tem software. 

Let's begin with an explanation of 
what we are trying to accomplish and 
a brief review of the Votrax SC-01A 
chip and phonetic speech synthesis in 
general. 

Text-to-Speech Background 

Many articles in BYTE and other 
technical magazines have been de¬ 
voted to the topic of computer speech 
synthesis. In general, they have dealt 
more with the production of the 
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1. Ph one m e-ba sed s peec h sy n t hes I s 

2. 6502 contfoi microprocessor 

3. 64 crystal-controlled Inflectiorr levels 

4. IK'Character buffer 

(optionally expandable to 3K) 

5. 6K-byte plain-text-to-phoneme 

algorithm 

6. Full ASCII character-set 

recognition and echo 

7. Adjustable data rates (150 to 9600 

bits per second) 

8. RS-232C and parallel input Interfaces 

9. Phoneme access modes 

10. Serial X-on/X-off software 

handshaking 

11. User-expandable memory 

12. 1 -watt audio amplifier with 

volume control 

13. On-board power supply 

14. Music and sound effects 

Table 1: Major characteristics of the 
M icrov ox tex f- to-speech syn t hesizer 
(and of its alter ego, the Intex-Talker), 


Code Function 

tK synchronize speech and text 
IL llne-by-line pronunciation 
IW wh ol e- text pronu n c I at i on 
IE each-letter pronunciation 
IC pronounce by direct phoneme 
input 

IT pronounce by text-to-speech 
algorithm 

IN play musical notes 
lA pronounce all punctuation 
1M pronounce most punctuation 

! S pronounce some punctuation 

! F set monotone or flat Intonation 

! I set automatically inflected 

Intonation 

!Px set Intonation base pitch 
(where x = 1 to 4) 

! Ry set Intonation clock rate 
(where y ^ 1 to 16) 

Table 2: An incomplete list of some of 
the control codes and sequences used 
by the Microvox, with their functions. 
Part 2 of this article will contain more 
detail concerning the Microvoxs con¬ 
trol capabilities. 


speech interface and the technology 
of specific synthesizers than with the 
applications to which speech synthe¬ 
sis may be put. Such treatment is 
similar to comparing computer sys¬ 
tems by their processor instruction 
sets only instead of the highdeveWan- 
guage software available for them. 
Today, far more computer users are 
concerned with applications than 


with construction of computers or pe¬ 
ripheral devices. The Microvox is de¬ 
signed for easy use in a wide variety 
of applications. 

With the majority of low-cost 
speech-synthesizer interfaces, the user 
must arrange for conversion of the 
material to be spoken from textual 
characters to data that the speech 
synthesizer can work with {pho¬ 
nemes, linear-predictive-coding for¬ 
mants, word codes, etc.). The dif¬ 
ficulty of conversion depends largely 
on the size of the required vocabu¬ 
lary. For small vocabularies, a table 
of words and their corresponding 
synthesizer codes can be compiled 
with reasonable effort. When the re¬ 
quired vocabulary becomes very 
large, all-inclusive tables become pro¬ 
hibitively cumbersome, and a gener¬ 
alized text-tO“Speech algorithm is re¬ 
quired instead. 

A text-to-speech algorithm is em¬ 
bodied in a program that accepts 
ASCII characters as input and per¬ 
forms a $ynthesi$-by-rule analysis of 
character strings; that is, the algo¬ 
rithm interprets the characters as 
words or other elements of language 
and devises a scheme for pronouncing 
them according to a fixed set of rules 
that determine which characters are 
voiced, and in what way, and which 
characters are silent. The rules are 
based on how given combinations of 
characters are pronounced most of 
the time in English (or the language in 
use). 

Text-to-speech programs vary in 
length depending upon the degree of 
exactness required in pronunciation. 
Typical algorithms use from 4K to 8K 
bytes of object code for most pro¬ 
cessors, but some of the more sophis^ 
ticated programs need up to 80K 
bytes. (Often, half of an 80K-byte 
synthesis-by-rule routine consists of 
tables of words that are exceptions to 
the rules.) 

The primary difference you can see 
between a 6K-byte and a 20K-byte 
program is how the input text must be 
spelled to obtain acceptable pronun¬ 
ciation; the final sound quality may 
be the same. Certain words may be 
spelled unusually to fit the prescribed 
pronunciation rules of the smaller 
algorithm. For instance, my name. 


Ciarcia, is properly pronounced by 
most synthesizers (and by a lot of 
people, come to think of it) only 
when it is spelled '"see-are-see-ah," 
The only other major differences are 
features such as pronunciation of 
punctuation or inflected speech. 
(Both of these capabilities are sup¬ 
ported by the Microvox.) 

Strengths of Microvox 

While there are many speech-syn¬ 
thesizer interfaces designed to be used 
with a variety of personal computers, 
packaging the text-to-speech algo¬ 
rithm with its own dedicated pro¬ 
cessor greatly simplifies the integra¬ 
tion of any system. By creating an in¬ 
telligent peripheral device, we don't 
have to depend on operating systems 
and application programs to support 
speech synthesis. 

The Microvox text-to-speech syn¬ 
thesizer is just such a smart peripheral 
device. It speaks any ASCII character 
string directed to it through either its 
serial or parallel input ports. The 
ASCII text can come from PRINT 
statements in a BASIC program or 
from a previously prepared disk file, 
Microvox connects to the computer 
in the same manner as a printer or 
modem, and virtually anything that 
can be printed or viewed on the ter¬ 
minal screen can be spoken. 

The Microvox is controlled by the 
host computer through that same 
connection by means of special char¬ 
acter sequences either transmitted 
before the text to be spoken or 
embedded in it. These control se¬ 
quences are in the form: 

numeral 

The exclamation point is a signal to 
the Microvox that a control sequence 
follows. Operating modes and op¬ 
tions can be changed at any time by 
sending the appropriate sequences. 
Table 2 lists some of the control se¬ 
quences and their functions. Til write 
about the intricacies of the Microvox 
text-to-speech algorithm and the con¬ 
trol capabilities next month. 

SC“01A Phoneme Synthesizer 

As I mentioned before, the Micro- 
vox is a combination of two major 
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Our'T^rsonal” 
Impiwemeiit Plan 


MKROBYTE Add-Ons 
for the IBM Personal 
Computer from ASAP 

MICRO BYTE lets your IBM Personal Computer be¬ 
come all that it can be with a wide variety of enhance¬ 
ments. We can stretch memory, increase computing 
ability, provide printer support, improve storage 
capacity and expand the overali capability of your 
system to reach limits you never thought possible. 


With MICROBYTE and ASAP your Personal 
Computer has alt the potential you need for a 
variety of applications: video games, educa¬ 
tional use, home budget applications or 
business use. 

All MICRO BYTE add-ons are constructed of 
high quality components and feature gold 
contacts and clear solder mask. Built to 
MICROBYTE'S rigid standards, each board is 
fully assembled and tested. 

Choose the IBM add-ons you need for your 
applications. Then call ASAP today, and start 
your own "Personal” improvement plan. 

• Expansion Chassis with 5-slot motherboard 



ASAP otters a iS^ctay buyer protection policy: full money-back guarantee If not totally sattsliod. 

Ordarlng intefuiittoti: f>ame, address, phone; ship by: UPS or Mad Shipping charge: add S2.90 opto 1 lb, (UPS hitieK U S Mail add S1,5Q (U S oniy) [S25 00 
minimum ordor) Termc We accept cash, chock, money urdens. Visa and Master Charge |U.S. funds only). Tax: Calif, res., COD's and terms avaiEable on 
approval (School PC's Acceptar^ 

Toll free outside California: (800) 421-7701 inside California: (213) 595-6431 (714) 891-2663 
ASAP Computer Prodycte LTD., 116 Viceroy Road., D-12 Concord, Toronto, Ontario, Canada L4K 1A9 
( 416 ) 738-0500 ( 800 ) 268-1996 


ilaiiin 

computer ■ 
products, inc 

1196 E Wilfow St.. Sigrtal Hill, CA 90806 


• 256K RAM Board 

• Winchester Disk Drive and Controller, 6 and 
12 megabytes (specify) 

• Expansion Chassis with one or two S'A" 
floppy disk drives, either 48 TPI or 96 TPI, 
single-sided or double-sided, double-density 

• 32K Serial Printer Buffer Board 

• 32K Parallel Printer Buffer Board 

• EPROM Board up to 32K 
















COMPUyiEWS CrM-86 GIVES YOU WHAT IBM CAH'T 


Increased 

Productivity 

Innovative features which dramatically 
increase productivity include built-in 
horizontal scrolling for up to 254 
columns and screen line editing, which 
lets you extensively edit or re-enter any 
command line on the screen for 
CP/M-86 and application programs. 
Previously only available on mainframe 
computers, this greatly reduces the 
amount of re-typing necessary due to 
mis-typed or repeated commands. Long 
strings of commands can also be repeat¬ 
ed with a few keystrokes. Its almost like 
having a built-in full screen editor for 
every program you use. And with 25% 
more disk capacity you will be swapping 
disks a lot less. 

We Don’t Lock You In 

We can read and write not only IBM 
CP/M-86 disks, but also IBM MSDOS 
and many other CP/M double density 
disks. And files may be transferred with 
other CP/M and CP/M-86 computers via 
the serial port. The screen driver with 
status line and horizontal scrolling faith¬ 
fully emulates many popular terminals. 
Of course weVe software compatible with 
IBM and have a superset of their features. 
And you may even find our manual to be 
better than IBM s. 

No Software Shortage 

Most CBASIC programs will run perfectly 
with our CP/M-86 and CBASIC-86. Even 
most programs compiled with CBASIC 
8080 will run with CBASIC-86. And 
Pascal-MT is available too. Remember, 
we emulate most CRT terminals. 


Compare CompuView with iBMI CP/M-86 

Feature 

CompuView 

IBM 

Horizontal Scrolling — ^ ^.... J.. 

,,,,,.,,. Yes ,,,.; . 

....No 

Screen Line Editing .......,, ,,. ^. 

.Yes . 

.... No 

PageControl ....... 

,,,,,.,., Yes ,. *,., 

.... No 

Emulate PopularTerminals V,,,,,., 

,. Yes .. .... 

; i ■ No 

‘Smart’CRT Functions .,.......,.. 

.... Yes .. 

....No 

Read/WritelBMMSDOSDisks ..... 

..Yes ...... 

.... No 

Serial PileTransfer ,.,.,,., 

.. Yes . 

.. . . No 

Support Mon-iBM Hardware ___ 

..Yes . 

.... No 

Menu Driven Configuration ........ 

_ Yes.. 

.... No 

Programmable Function Keys 

. .. Yes .. 

.... Yes 

StatusLine ..... 

Yes . 

. .. . Yes 

Serial and Parallel Printers .... 

.Yes.. 

.,.. Yes 

FileCapacity ._____ * 

.193K...... 

.... 154K 


CP/M-86 for IBM PC.$285 

Quad Density Drive Version , $350 
Winchester DiskVersion .... $425 
ManualOnly .$20 

VEDlT-86 With Above 

Purchase. .$125 

This version of VEDIT has hori¬ 
zontal scrolling up to 254 columns 

CBASiC-86.$325 

PASCAL-MT-86.$600 


782K for 
your IBM PC 

Tandon quad density, double sided 
drive gives 762K File capacity. Fits 
into IBM PC as drive B or connect 
two externally as drives C and D. 
Requires CompuView CP/M-86. 
Easytoinstall........ .$450 

Complete external drive expansion 
with 1.5 Mbyte capacity.......Call 


V-COM DISASSEMBLER 
Labels, ASCII, Exceptional Speed 

No other Z80 CP/M disassembler produces understandable 
source code as quickly as V-COM, ft is INTEL and ZILOG 
compatible, and features easy to read code with a cross refer¬ 
ence table. Best of all, it can create source code with user 
defined labels, storage areas and ASCII strings, V-COM is ex¬ 
ceptionally fast and can disassemble a epical 12K ,COM file 
into a 76K J^SM file, containing 7500lines of source code, and 
a 33K cross reference file in under two minutes with 8" SD 
floppies, (About five times faster than others). 

The unique user created information files let you specify 
labels for 8 and 16 bit values and the location of storage areas, 
tables and ASCII strings. The disassembled code can be sent 
to the console, the disk and the printer, or any combination 
at once. 


Each package includes a 30 page manual, sample pro¬ 
gram files and variations of V-COM compatible with TDL, 
MAC and ZILOQ assemblers. Feature for feature, no other 


disassemblerat any price even comesclose..... .$80 

ManualOnly ..... .$12 


8086 SOFTWARE 

VEDIT full screen editor for CP/M-86, MSDOS, IBM Personal 
Computer and IBM Displaywriter ,$195 

CP/M-86 BIOS for popular S-100 disk controllers and SCP 
8086computer. Source Code..... ,$90 

BootableCP/M-86disks for popular S-100 computer , ,Call 
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The newest generation VEDIT combines 
sophisticated program development editing 
with useful word processing features and new 
powerful 'TECO’ like macros. 


User Oriented 

Fast and easy editing for program development and word processing. Inciudesautomattc screen scrolling, astatus line with the 
cursor's line and column positions, an 'Undo' key, and recovery from full disk conditions (you can delete files or change disks). 
Fully adapts to your system with a menu driven customization for keyboard layout CRT selection and more. Since VEDIT 
receives major enhancements twice a year, you're assured that VEDIT will always be ‘state of the art with our inexpensive update 
option and support you can really count on. 

Performance 

Exceptional speed and true 'what you see is what you get' full screen editing with a convenient array of cursor movements 
and editing functions. Edits files up to one disk in length, and holds up to 45K of a file entirely in memory. You can insert 
a specified line range of another file anywhere in the text, and change disks in the middle of an edit session. Includes search 
and replace, text move and copy, complete file handling and flexible macros, tJnique automatic indenting for use with struct¬ 
ured languages such as Pascal, ‘C and PL/1, Other features for assembly language, Fortran and Cobol. 

Word Processing 

Features include word wrap, adjustable left margin, reformatting of paragraphs, word and paragraph oriented cursor move¬ 
ment and deleting, and printing with imbedding of printer control characters. May be used stand-alone or in conjunction 
with most text output processors. 

Hardware Support 

CRT version supports over 40 terminals, including AMSl standard and all screen sizes. Gtilizes ‘smarf terminal features for fast 
screen updating. Your keyboard layout can use any available function and cursor keys. Memory mapped version offers high 
speed, flexibility, supports bank select and the SSM VB3, Versions for Fulcrum VIO-X, PIICEOFH and TDL video boards. 

New Macros 

Ten buffers can hold macro command strings. These may be executed, edited, saved and loaded from disk. Macros can 
perform complex editing operations, (For example, a macro could automatically perform a series of global search and replace 
on many files). The buffers may also hold text, allowing extensive text ‘cut and paste", including portions from multiplefiles, Mew 
startup command file can also setup VEDIT parameters, initialize a terminal’s programmable function keys and more. 

Ordering 

Please specify your microcomputer, video board or 
the CRT terminal version, 8080, Z80 or 8086 code, 
and disk format 

VEDIT - Disk and Manual 

For8080orZ80.$150 

ForCP/M-86orMSDOS.$195 

Manual Only .$18 

VISA and MASTERCARD 

Dealers - You can now cany VEDIT 
and V-COM on consignment 


CP/M md It* tnukmiEiyi at TMgi&l RBran^l. IfiC ffiik D It i [«gtiiaid bnknark nt 

CoftqKM, bx it M. tndcnixrfc d b l UadattuIlL if Titlly CatpOltlMiti IBM Ptxsini] 

CDfnptKtr H1 ttKlHiiul of imcnuUDral BiKticst MadWncf, inc 

MAINFRAME FEATURES FOR MICROCOMPUTERS 


19b5 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 
(313) 996-1299 

ComiHMew 

PRODUCTS, INC. 


BM • Apple II Softcard * TRS-SO II and I * SuperBrain 
Zenith Z89 * HP* 125 * Xerox 820 • Cromemco 
NorthStar • DEC VT180 * Televideo * Altos 
Vector • Micropolis * MP/M • CP/M-06 • MSDOS 


Circle 124 on inquiry card. 
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+Vc:c +Vcc 



Figure 1: The general scheme to be followed in connecting the Votrax SC-OlA to a 
microcomputer sysfem. 



Powerful - - 
communications software 
tools are now available. 
Fill the void between your 
microcomputer and 
mainframe. 


Z-dO IS a registered 
trademark of Zilog. 




PHOHE 1 

1011 River Lane * Loves Park, Illinois B1111 


elements: a 6502-based control micro¬ 
computer and a Votrax SC-OlA 
speech-synthesizer chip» I explained 
the SC-OIA in detail in last 
September's Circuit Cellar article (ref¬ 
erence 5), but for new readers Ill 
summarize the important facts. 

The SC-OIA is a 22-pm integrated 
circuit which consists of a digital code 
translator and an electronic model of 
the human vocal tract. The internal 
phoneme controller translates a 6-blt 
phoneme code and 2-bit pitch code 
into a matrix of spectral parameters 
that adjust the vocal-tract model to 
synthesize speech* 

The SC-OlA is manufactured using 
CMOS (complementary metal-oxide 
semiconductor) technology and oper¬ 
ates within a range from +7 to -f 14 
V* Handshaking with external control 
circuitry is accomplished through a 
strobe (STB) lin e and an acknowl¬ 
edge/request (A/R) line* A diagram 
of the generalized connection scheme 
appears as figure 1* 

The output pitch of the SC-OlA's 
voice is controlled by the frequency 
of the clock signal, which can either 
be supplied from an external source 
or set internally with a resistor/ca¬ 
pacitor combination* The clock fre¬ 
quency is nominally 720 kHz, but 
subtle variations of pitch can be in¬ 
duced to add inflection by varying 
this frequency. Such variations pre¬ 
vent the synthesized voice from 
sounding too monotonous or arti¬ 
ficial* Two separate pitch-control 
lines, II and 12, are available for gross 
variations in pitch so that the chip 
can seem to speak with more than one 
voice* These so-called manual-inflec¬ 
tion controls operate independently 
of clock-rate-induced inflection. 

The 64 SC-01A phonemes defined 
for the English language are listed in 
table 3 on page 72. Most of these cor¬ 
respond to speech sounds, but two 
produce silence and one causes speech 
synthesis to stop. The sound for each 
phoneme is generated when a 6-bit. 
phoneme code is placed on the con¬ 
trol-register input lines (PO through 
P5) and latched by pulsing the strobe 
(STB) input. Each phoneme is inter¬ 
nally timed and has a duration rang¬ 
ing from 47 to 250 ms (milliseconds) 
depending on the phoneme selected 
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300 BAUD is fine for the basics. 

But now you can get in the fast lane without getting expensive. 

Our engineers have come up with a pair of custom 
microprocessors, five LSI circuits and a small miracle: the 
212 Auto-Cat modem. 

And if you’ve looked around, you know the $695 price is 
part of the miracle. 

Four times the speed. Half the size. All of the right 
auto-dial/answer functions. 

Your dealer has them right now. No need to waste any 
more time. See him. 



*Suggested retail price 




TM 


Novation 



the recognized leader in 
personal communications 
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INCOME TAX 
ACCOUNTING 


"Quick 

jax 

has the finest 
software 
I’ve ever seen 
for the 

Accounting 
and Tax 
Professional. 

The programs are so well designed 
and supported^ we had no start-up 
problems.”—Ronald Braun, C.P.A. 


□ 1040 TAX PROGRAM 

ALL MAJOR FORMS & 
SCHEDULES 


$995 


PRINTS ON IRS FORMS, OVER¬ 
LAYS OR MULTI-PART FORMS 

INDIVIDUAL OR BATCH 
PROCESSING 

CAN PROCESS THOUSANDS OF 
RETURNS PER SEASON 

RECURRING PRIOR YEAR 
INFORMATION AUTOMAT¬ 
ICALLY UPDATED 
DIAGNOSTIC REPORTS 
LETTER OF INSTRUCTION 
CLIENT BILLING 

MAILING UST/LABELS & 
ENVELOPES 

UNLIMITED SUPPORTING 
SCHEDULES 


PLUS; 

PROFORMA/TAX ORGANIZER 
MULTI-STATE INTERFACE 
TAX PLANNING 

ALSO AVAILABLE: 


GENERAL LEDGER/CLtENT WRITE-UP 
AFTER THE FACT PAYROLL 
AMORTIZATION & DEPRECIATION 
SCHEDULES 

ALL QUICK PROGRAMS COME WITH 
OHM WAfifiAATrr & SUPPORT 

DMALER DISCOUNTS AVAILABLE. 


See your nearest computer dealer. 

Or, call or write for more information, 

QuickTax Software is available for Xerox S20, 
Radio Shack, IBM, DEC, Vector Graphic, 
DynabyEe and other CP/M based computers. 

CP/M it 1 ragitlered trademark of digital Rcsnrch, Inc. 
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319 Clawson St. 

SJ., N.Y.C., N.Y. 10306 
d.,.,bm(2121 351-6143 


Hexadecimal 

Phoneme 

ASCII 

Duration 

Exam pie Word 

Phoneme 

Code 

Symbol 

Character 

(ms) 


00 

EH3 

m 

59 

jacket 

01 

EH2 

A 

71 

eniist 

02 

EH1 

B 

121 

heavy 

03 

PAO 

C 

47 

no sound 

04 

DT 

D 

47 

buffer 

05 

A2 

E 

71 

make 

06 

A1 

F 

103 

pa/I 

07 

ZH 

G 

90 

pleasure 

08 

AH2 

H 

71 

honest 

09 

13 

1 

55 

inhibit 

OA 

12 

J 

80 

/nhibit 

OB 

11 

K 

121 

inh/bit 

OC 

M 

L 

103 

mat 

OD 

N 

M 

30 

suri 

OE 

B 

N 

71 

bag 

OF 

V 

0 

71 

van 

10 

CH 

P 

71 

chip 

11 

SH 

Q 

121 

shop 

12 

Z 

R 

71 

zoo 

13 

AW1 

S 

146 

lawful 

14 

NG 

T 

121 

thing 

15 

AHI 

U 

146 

father 

16 

001 

V 

103 

looking 

17 

OO 

w 

185 

book 

18 

L 

X 

103 

/and 

19 

K 

Y 

80 

tricff 

1A 

J 

z 

47 

judge 

IB 

H 

[ 

71 

hello 

1C 

G 

\ 

71 

gel 

1D 

F 

]_ 

103 

fast 

IE 

D 


55 

paid 

IF 

S 

_ 

90 

pass 

20 

A 

(space) 

165 

tame 

21 

AY 

! 

65 

jade 

22 

Y1 

" 

80 

yard 

23 

UH3 

# 

47 

miss/on 

24 

AH 

S 

250 

mop 

25 

P 

% 

103 

past 

26 

0 

& 

185 

cold 

27 

1 


185 

p/n 

28 

u 

( 

185 

move 

29 

Y 

) 

103 

any 

2A 

T 

* 

71 

fap 

2B 

R 

-h 

90 

red 

2C 

E 


185 

meet 

2D 

W 


80 

win 

2E 

AE 


185 

dad 

2F 

AE1 

/ 

103 

after 

30 

AW2 

0 

90 

salty 

31 

UH2 

1 

71 

about 

32 

UH1 

2 

103 

uncle 

33 

UH 

3 

185 

cup 

34 

02 

4 

80 

bold 

35 

01 

5 

121 

aboard 

36 

lU 

6 

59 

you 

37 

U1 

7 

90 

June 

38 

THV 

8 

80 

fhe 

39 

TH 

9 

71 

fhin 

3A 

ER 


146 

b/rd 

3B 

EH 

; 

185 

ready 

3C 

El 

< 

121 

be 

3D 

AW 

= 

250 

call 

3E 

PA1 

> 

185 

no sound 

3F 

STOP 

? 

47 

no sound 


Note: T must precede CH to produce "CH" sound. 

D must precede J to produce "J" sound. 

Table 3: The 64 SC-OlA phonemes defined for the English language. Most of these 
correspond to speech sounds; two produce silencer ^^d one causes speech synthesis 
to stop. 
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Amdek’s Video-SOO green phosphor monitor 
is the easy-reading choice for aimost any 
system— including IBM and Apple. 


Everything about our 12" Video-300 
monitor was designed to be easy. Easy 
to read. Easy to use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com¬ 
puters. So it's easy to see why you 
should choose Vldeo-300 for your text 
display needs. 

Amdek’s Vidso-SOO monitor 
features: 

• Non-glare screen to eliminate dis¬ 
tracting reflections 

• P-31 green phosphor display for 
no-strain viewing 

• 80 X 24 character display 


• ISIVlHz band width 900 lines [center] 
resolution 

• Built-in carrying handle for porta¬ 
bility 

• Light-weight, industrial-grade cabine¬ 
try [only 17 lbs.) 

• UL, FCC approved 

• Full one-year warranty covering 
parts and labor 

So ask your dealer about Video-300 
—part of Amdek’s complete line of 
color, green phosphor and black and 
white monitors. Then match Video- 
300's performance and price against 
any other display monitor. For quality 
and value, you'll choose Amdek. 



AmdBk Corporation, 2420 E. Oakton St., Suite E, AHineton Heights, IL 60005. (312) 364-1100 ■ TLX: 25-4726 
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Figure 2\ Block diagram of Microvox. The Mtcrouox hardware can he viewed as a general-purpose 6502~ha5ed computer with a 
speech synthesizer attached usiMg a memory-mapped I/O iinput/output) port. 

The computer section (shown in black) uses 14 integrated circuits for serial and parallel I/O, address decoding, memory, and other 
processing functions. Five additional chips (outlined in red) constitute the phoneme synthesizer, inflection circuitry, and audio 
amplifier. 


and the clock frequency. The A/R 
line goes from a logic 1 to a logic 0 
while a phoneme is sounding. 

The usual method for using the SC- 
01 A with a microprocessor sets up the 
hardware so that the computer sys¬ 
tem directly times the transmission of 
phoneme codes. This method sends 
phoneme codes to the synthesizer 
chip through a latched parallel output 
port and monitors the synthesizer's 
activities through the A/R line, 
which is connected to an input port or 
interrupt line, 

Microvox Hardware Overview 
Figure 2 is a basic block diagram of 
Microvox, As previously mentioned, 
the Microvox contains its own micro¬ 
computer that allows the unit to be 
configured to function as an intelli¬ 
gent peripheral device; therefore, the 
Microvox hardware can be viewed as 
a general-purpose 6502-based com¬ 
puter with a speech synthesizer at¬ 
tached using a memory-mapped I/O 
(input/output) port. 

The computer section uses 14 inte¬ 


grated circuits for serial and parallel 
I/O, address decoding, memory, and 
other processing functions. Five addi¬ 
tional chips constitute the phoneme 
synthesizer, inflection circuitry, and 
audio amplifier (outlined in red). 


Variations in pitch 
prevent the 
synthesized voice from 
sounding too 
monotonous or 
artificial. 


The Microvox is best explained by 
dividing the circuitry into four func¬ 
tional subsections: processor and tim¬ 
ing, memory, serial and parallel I/O, 
and speech synthesizer, A complete 
schematic diagram of Microvox ap¬ 
pears as figure 3a on pages 76 and 77 
and figure 3b on pages 78 and 79- 

Processor and Data-Rate Clock 
The 1-MHz (megahertz) 6502 


microprocessor, the same type used 
in the Apple II and Atari 800 com¬ 
puters, and the data-rate generator 
(shown by itself in figure 4 on page 
80) obtain their clock signals from a 
circuit that divides down a 4,9152- 
MHz frequency from a crystal-con- 
trolled oscillator. You may find the 
rationale for using this low-cost clock 
divider interesting. 

Most data-rate-generator circuits 
are very costly because they use spe¬ 
cialized data-rate generator chips 
such as the COM5016, which you 
must have if you really need to cover 
134.5 and 110 bps (bits per second) as 
well as the other standard data rates 
from 75 to 19,200 bps- The former 
two data rates are the only ones that 
require oddball frequencies. If you 
can get along without them (and most 
people can nowadays), no special 
divider networks or integrated cir¬ 
cuits are required. By using a 
4,9152-MHz (75 X2^^) base frequency 
and a 12-stage binary divider (a 
CD4040, IC6 in figure 4), the nine re¬ 
maining rates are derived directly. 
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One of the great masters? 


Although the Datasouth DS180 matrix printer may not exactly rate as a work of art, our customers have a very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the world. Many of our sales now come in the form of repeat business—a strong testimonial to the acceptance of 
a product. 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we carry through research and development, production and quality con¬ 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 

inch. Variable horizontal pitch selection allows printing at 10,12 _ 

or 16.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The eiqDanded 2K FIFO print buffer ; 

handles a full CRT screen dump at up to 9600 baud without de¬ 
laying the host system. We also offer transparent mode for isolat- l 
ing communications problems, and for APL users, the dual ASCII/ 

APL character set option. 

Check our list of features and we think you will agree thatthe DS180 
offers the most complete performance package in matrix printers. 


DSIHO PRINTER STANDARD FEATURES 


- Mlcroprortdssor Contml 

* m) CPS Pricil Speed 

* BidlrtfctioiiLal/Logic Seeking 

■ llKH) Character Buffer \ Exj^ndabt^) 

* 9>t7 Diit Matrix 

* E)®ai ided Characters 

* Aaiusfable Printhead /1 -6 Co] 3 U?s 
i % ASCII Cf'iaracier Set 

* Cartndiie Ribbon 

■ 132 Ctiliimn Print Width 

* Trdclor Feed (Front or Bottornl 
!■ Non-Volatile Fonnat Rcienllon 
-Ttjp of FoiTTn 

* Horlaontat Tab 


■ Vertical Tabs 

- Perforatlun_Skip-Over 

■ Auto Line l-eed 
.6/SLP] 

* Auto End of Line Gdmage Reiurn 

* SIPS Paper Sleu' 

» Parallel arid Serial Inlerfiices 
. Buud Comniunicattons 

«Terminat Status Indicators 


OpnONAL features 

* Compressed Print UK 12. lb.5 cpi 

* High Resolution. Dot^ 

Addressable Graphics 

■ 2k Expanded Print Buffer 

* APL/ASCL Character Set 


The DS180 is available nationwide through our 
network of sales/service distributors 









CRYSTAL 

4.9152MHE 


DATA-RATE — 


CLOCK 

a 


^0 

(b\ 


R/W RO 4i2 WR 

0 0 0 0 


Rl€ 
l.SK 
-^VW— 


1 




R15 

1.8K 

-^AAi— 


R14 

83 K 


IC7 

74LS04 


NOTES: 

LETTERS (NSlOE CONNECTORS 
indicate connection to the 

SAME LETTER CONNECTOR IN 
FIGURE 3b. 

BPS = BITS PER SECOND 

SEE TEXT FOR EXPLANATION 
OF JUMPER AND SWITCH 
SETTINGS 



1.22 MHi 



RES RES 


NOTE! 

ASTERISKS INDICATE INTEGRATED CmCU^TS 
WHERE O.l^F DECOUPLING CAPACITORS 
SHOULD 8E ADDED, 



Number 

Type 

+ 5V 

GND 

- 12V + 12V 

IC1 

6502 

8 

1,21 



*IC2 

2016 

24 

12 



IC3 

2016 

24 

12 



fC4 

2716/32/64 

26.28 

14 



fC5 

2716/32/64 

26.28 

14 



*fC6 

CD4040 

16 

8 



fC7 

74LS04 

14 

7 



*o 

74LSOO 

14 

7 



MC9 

74LS139 

16 

8 



1G10 

6850 

12 

1 



*IC11 

8255 

26 

7 



1C12 

SC-01 A 


18 


1 

IC13 

74LS175 

16 

8 



[C14 

74LS174 

14 

7 



[C15 

LM386 


4 


6 

MC16 

7407 

14 

7 



[Cl 7 

MCI 488 


7 

1 

14 

tC18 

MCI 489 

14 

7 


m 

.. A.VV 

*fC19 

7497 

16 

8 



Figure 3a: A section of the Microvox schematic diagram. Shown here are the 6502 microprocessor and the timing section. The 
schemafic IS continued in figure 3h on the next two pages. 
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SEL4 


SEL5 


RES 


NOTE; 

LETTERS INSIDE CONNECTORS 
INDICATE CONNECTION TO 
THE SAME LETTER CONNECTOR 
IN FIGURE 3a. 




Figure 3b: A section of the Microvox schematic diagram, featuring the serial and parallel I/O and the SC-01 A speech-synthesis in¬ 
tegrated circuit. 
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This approach does require one 
other design compromise. The 6502 
processor is specified to operate at 1 
MHz, but, using this crystal and 
divider circuit, only 611 kHz and 1.22 
MHz are available as systemclock 
signals. The computer must run at 
either 61 percent or 122 percent of its 
rated speed. 

Practically speaking, this is not a 


problem. The l^MHz specification is 
for worst-case conditions, which you 
probably will not have. I have per¬ 
sonally run l-MHz 6502s at 1.8 MHz 
with no trouble. Furthermore, in the 
Microvox application, we can note 
that the speech synthesizer requires 
data at only about 200 bps to speak 
continuously. Processor speed is just 
not significant except when receiving 


and manipulating data at 19,200 bps, 
Just to be on the conservative side, 
while the hardware can produce rates 
from 75 to 19,200 bps, I have speci¬ 
fied rates of 150 to 9600 bps for the 
Microvox, 

Memory Section 
The address-decoding and memory 
section of the Microvox consists of 
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Figure 4; A detail from Microuox circuit, showing the circuitry that derives the data-rate and clock frequencies. With this simple, 
low-cost arrangement, all standard data rates, except 110 bps (bits per second) and 134.5 bps, are available. Also, a trade-off must be 
made in seiecting a clock rate for operating the microprocessor. 


Name 

Hexadecimal 

Address 

Connection and Function 

SELO 

000 

IC2 memory block (RAM) 

SELI 

800 

ICS memory block (RAM) 


1000 

IC10 serial port 

SEL3 

1800 

fC11 parallel ports 

SEU 

8000 

I Cl 4 inflection clock rate 

SIl5 

AOOO 

IC14 phoneme latch 

SEL6 

COOO 

ICS memory block (EPROM) 


EOOO 

IC4 memory block (EPROM) 

Table 4: The 5 high-order bits on the 6502 address bus are decoded by IC9 fo 

provide S strobe signals that control various parts of the system. 


IC2 through ICS and IC9. IC9 (a 
74LS139) decodes the 5 high-order 
bits on the address bus to provide 8 
strobe signals, as listed in table 4. 

In the Microvox configuration, 
memory components IC2 and IC3 are 
intended to be RAM, while IC4 and 
ICS are meant to be ROM or EPROM 
(erasable programmable read-only 
memory). The pin designations for 
IC2 and ICS are for 2K-by“8-bit RAM 
chips, such as the Hitachi 6116 or 


Toshiba 2016, These components are 
pin-compatible with the type-2716 
EPROM, so you could use 2716s in 
these sockets instead, if the computer 
were being used in some other appli* 
cation. 

The read/write memory (IC2 and 
IC3) is used for conversion tables and 
register stacks and as the ASCII input 
buffer* A buffer is required because 
the Microvox can receive data faster 
than it can speak it. The standard 


Microvox uses only one RAM chip 
(installed as IC2), which provides a 
iK-byte input buffer; by adding the 
second RAM chip in IC3, this can be 
optionally expanded to 3K bytes of 
text memory (for long-winded 
speeches)* 

The text-to-speech conversion rou¬ 
tine for the standard Microvox is 
stored in 8K bytes, presently con¬ 
sisting of two type-2732 EPROMs in¬ 
serted in the sockets for IC4 and IC5, 
As production increases or EPROM 
prices drop, a single 8K-byte 2764 
EPROM (or its ROM equivalent) will 
be used. Any of the compatible 
type-2716 (2K-by-0-bit), type-2732 
(4K-by-8-bit), or type-2764 (8K-by-8- 
bit) EPROMs can be used in these IC 
positions, depending upon the jumper 
selections JP4 and JP5, 

Serial and Parallel I/O 

Microvox, unlike most other voice 
synthesizers, has both serial and 
parallel input ports to receive ASCII 
characters* The serial port uses a 
Motorola MC6S50 ACIA (asynchro¬ 
nous communications interface 
adapter, IClO), During system in¬ 
itialization, the ACIA's functional 
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SOLUnONS'are 
freeandeasy 
with the 
ASSOCIATE" 


The ASSOCIATE Is a field proven desktop microcomputer with many 
features; 64K memory plus 2K PROM; 720K bytes of floppy disk 
storage; Z80A 4Mhz processor; DMA disk controller. Interrupt controller 
and timer; unique ontl glare screen; t/pewriter style keyboard, 
numeric keypad and 10 function keys; and 2 RS232C ports. Optional 
parallel, IEEE 488, and RS449 ports give added flexibility. The 
remote or Integrated hard disk option offers you needed growth 
capability. 

Your SOLUTIONS are supplied FREE. The CP/M operating system 
provides access to thousands of software programs, We start you out 
with FREE wordprocessing by Spellbinder, FREE business planning 
by Microplan, FREE accounting and FREE testing programs; an 
excellent combination for a total business system. To make It easy to 
use we hove programmed the 29 programmable keys and added 
a quickly readable keyboard template for each SOLUTION. Other 
SOLUTIONS and templates are available such as dBASE II, MBASIC, 

SuperCalc, WordStar and more, You may even program the keys 
and design a template to match your own chosen software. 

You may select FRIENDS to assist your ASSOCIATE such as printers 
from Qume, Ricoh and NEC. Ribbons, prtntwheels, and disks are also 
available at low cost. With nationwide service and repair from 
General Electric you have a total package which Is hard to beat. And 
the price; well, it's an unbeatable $ 3 , 450 . Don't waiti Contact 
us today for a dealer near you and bring SOLUTIONS to your business or 
personal computing needs. Data Technology Industries, 701A 
Whitney Street, San Leandro, CA 94577 (416) 638-1206, 

IWX 910-366-2072, 

SOLUTIONS- ASSOCIATE and FRIENDS are Trademarks of Data Technology Industries; Spellbinder Is a Trademark of LEXISOFT- IrkC.; Microplan Is o Trademork of 
Charg Lobs; CP/M Is o Trademark of Digital Research; WordStar is o Trademark of MicroPro; SuperCalc Is o Trademark of SORCIM: dBASE II Isa Trademark of 
Ashton Tate; MBASIC Is o Trademark of Microsoft. 


Data Technology Q Industries" 
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-bootd IhCxbus- 

I INDUSTRIAL QUALITY BOARDS FOR THE 
IEEE-696/S-100 BUS 


CPU GROUP 


CPU &S000 

• MC66000 fHtJcessor 

• S MHzoper^lian 

• Single'Lt^r 


CPU 6S000M 

■ MC&S4S1 MMLT 

* Segmented m&nofv 
mAnagement 

• MuEti'U^r 


MEMORY GROUP 


EPROM 

* 32/&4KROM 

* t&-bitd9t^pjth5 

* 24-bit addressing 


CMEM 

• BK/16K/32KCM05 

• 6MHzfor8/l&-bil 

• Non-volatile with 
Li baderv 


OMEM 

• 25&KdvniirnicRAM 

• 24 -bit addnessing 

• 230nsacc]S5 


IEEE- 

696 / 

S-100 

BUS 


r-B 




I/O GROUP 


CLK-24C 

• Real time clock 

• LSI CMOS chip 

• LI battery bacicup 


SI04 

• 4-port serial VO 

• 256 bytes o^ FIFO 

• DMAlranslers 

• 24-bit memory addr 




A 


\ ANALOG GROUP 


VIC 4-20 

• 4chanr>els 

• 20 mA outputs 

• 12 4jit performance 

• Accepts AOM-12 
inputs 


AOM-12 (D-tt>-A5 
■ 12-hit ±16 LS.B. 

• 0-1OV iSV* ±10V 
jumper select outputs 


AIM-12 (A-to-Dj 

• 32 S.L chanr>els 

• 25 p-sec conversion 

• 12-bit resolution 


rii 


Saies representatives in 
most metrbpolitan areas. 


OEM afxi Dealer pricing 
ts available. 


system refiabilityiiaysUm mtn^lty 

2530 San Pablo Avenue - Berkeley • CA 94702 • (415)549-3854 • 172029 SPX 


configuration is set up; communica¬ 
tion parameters such as character 
word length, clock division ratios, 
parity, and stop bits are selected by 
setting the proper bits in the AClA's 
control register. The data rate is set 
by the system data-rate clock (from 
SW2 and IC6), and data is sent and 
received from the transmit- and re- 
ceive-data registers, respectively. 
Framing errors, parity errors, buffer 
status, and handshaking status are 
detemnined by reading the ACIA's 
status register. 

On the Microvox, the serial port 
can be used with or without hardware 
handshaking, that is, with or without 
using the RS-232C Clear to Send, 
Data Carrier Detect, Ready to Send, 
and other lines. The Microvox soft¬ 
ware incorporates software hand¬ 
shaking, which is especially useful 
when communicating over a modem 
link or with terminals that do not use 
handshaking signals. 

When receiving ASCII text in the 
software-handshaking mode, the 
Microvox sends an (at sign) to 
the host computer when its input buf¬ 
fer is almost full, signaling the host to 
stop sending data. The Microvox 
sends a (number sign) when it is 
ready to receive data again. (The 
characters used for signaling can be 
changed to the X-on and X-off control 
characters if need be.) 

Obviously, this handshaking is not 
needed if the data comes from the 
host at a speed slower than the rate at 
which the buffer is emptied. The pa¬ 
rallel-input section uses a program¬ 
mable Intel 8255 PIA (peripheral in¬ 
terface adapter, ICll). As con¬ 
figured, 8 bits of the PIA are used to 
receive ASCII data in parallel format. 
By using two additional connections 
for data-available-strobe and 
acknowledge signals, the Microvox 
can be made to work with a 
Centronics-compatible parallel 
printer interface. 

Also attached to the PIA is the DIP 
(dual-inline pin) switch SWl, which 
can be used to select operating pa¬ 
rameters as follows. Bit 0 selects 
hardware or software handshaking; 
bit 1 selects receipt of the ASCII input 
data through the serial or parallel 
port; bits 2 through 4 set the serial- 
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Swfvel: 270' 


Tilt: 10"^ forward, 15° backward 


visual Technology Incorporated 
S40 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 


The VISUAL 50 represents a new 
approach in low cost terminals. Although it 
costs drastically less, it offers the features you expect 
from the high priced units. 

For example, the VISUAL 50 enclosure is ergonom¬ 
ically designed in light weight plastic and can easily be 
swiveled and tilted for maximum operator comfort. A detached 
keyboard, smooth scroll, large 7 x 9 dot matrix characters and 
non-glare screen are a few of the many human engineering 
features normally offered only on much higher priced terminals. 

Another distinctive feature of the VISUAL 50 is its emulation 
capability. VISUAL 50 is code-for-code compatible with the 
Hazeltine Esprit,'" ADDS Viewpoint,” Lear Siegler ADM-3A" 
and DEC VT-52; Menu driven set-up modes in non-volatile 
memory allow easy selection of terminal parameters. 

And you're not limited to mere emulation. As the chart shows, 
the VISUAL 50 has features and versatility the older, less power¬ 
ful low cost terminals simply cannot match. 

The price of the VISUAL 50? Only $695 list. Call or write for 
full details on the latest in the industry’s finest line of video 
terminals. 

Service available in principal cities through Sorbus Service, 
Division of Management Assistance, Inc. 


See for yourself 


FEATURE COMPARISC 

N CHARI 


FEATURE 

VISUAL 

50 

Hazeltine 

Esprit 

ADOS 

VIcwpoilit 

Lear 

Sieger 

AOM-5 

Televideft 

910 

Tilt and Swivel 

YES 

iO 

NO 

HO 

NO 

Detached Keyboard 

YES 

NO 

YES 

NO 

NO 

N-Key Rollover 

YES 

NO 

YES 

HO 

NO 

Audible Key Click 

YES 

YES 

HO 

NO 

NO 

Menu Set-Up Mode 

YES 

NO 

NO 

NO 

NO 

Status Line 

YES 

HO 

NO 

NO 

NO 

Full 5 Attribute Selection 

YES 

HD 

NO 

NO 

YES 

Smooth Scroll 

YES 

HO 

HD 

NO 

NO 

Line Drawing Character Sot 

YES 

NO 

NO 

NO 

NO 

Block Mode 

YES 

YES 

NO 

HO 

YES 

Insert/Delete Line 

YES 

YES 

NO 

NO 

YES 

Bi-Directional Aux Port 

YES 

YES 

HO 

YES 

NO 

Columnar Tabbing 

YES 

YES 

NO 

NO 

YES 

Independent RCV/1^ Rates 

YES 

NO 

NO 

HO 

HO 

Answerback User 
Programmable 

YES 

HO 

HO 

OPT 

NO 


VISIIAL presents ersonomic elegance and 
high performance in a low-cost terminal. 
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Figure 5: The bminess end of the MicrovoXr the circuitry that actually produces the artificial voice. This design is similar to the Sweet 
Talker speech synthesizer; it is hosed also on the Votrax SC-OlA integrated circuit. The main improvement is provision for 64 levels 
of pitch inflection, instead of the 4 levels availabJe on the Sweet Talker, 


input word length, stop bits, and 
parity on the ACIA; and bits 5 
through 7 are not used. 

Speech Inflection 
The business end of the Microvox, 
the circuitry that actually produces 
the artificial voice, is shown in the 
schematic diagram of figure 5, 
Regular followers of Circuit Cellar 
projects will recognize the Votrax SC- 
OlA integrated circuit and notice that 
this design is similar to the Sweet 
Talker speech synthesizer from last 
September's article* This time, how¬ 
ever, I have provided for 64 levels of 
pitch inflection, instead of the 4 levels 
previously available. 

The output pitch of the phonemes 
is fundamentally controlled by the 
frequency of the clock signal pro¬ 
vided to the SC-OlA. In general use. 


this frequency, set with a resistor/ 
capacitor combination, is nominally 
720 kHz. But as with any current- 
controlled analog circuit, the frequen¬ 
cy may be susceptible to change from 
temperature variation and pickup of 
external noise* 


Coarse variatfons in 
pitch are best used for 
simulating completely 
different speaking 
voices. 


In the Microvox, the analog clock 
circuitry is eliminated* Instead of us¬ 
ing the SC“01A"s internal timing cir¬ 
cuit, the chip is configured for input 
of an external clock signal, derived 


from the crystal-controlled system 
clock. 

While the fundamental range of the 
output pitch is a function of the clock 
frequency, the two pitch-control lines 
II and 12 {the ''manual-inflection" 
lines) can act independently to cause 
four coarse variations in pitch from 
the fundamental setting. I think that 
these coarse variations are best used 
for simulating completely different 
speaking voices rather than for vocal 
inflections. The frequency shift is 
simply too great. 

The preferred way to influence the 
output pitch is by changing the exter¬ 
nal clock frequency fed into the SC- 
01 A, although this takes more work* 
Subtle variations in output pitch can 
be obtained with reasonable effort, 
by shifting the clock frequency up or 
down by 20 or 40 kHz. And by apply- 
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S-100 STATIC MEMORY 
BREAKTHROUGH 
L. 3 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant’s memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 

Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 

Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board Is 
rigorously tested to assure perfect and 
dependable performance. 

No RiskTrfaL 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 

* DUAL8/16 BITCPU BOARD 
^ 128K 8/16 BIT STATIC RAM 

* 256K S/16 BIT DYNAMIC BAM 


I 



48K PARTIALLY POPULATED $519, 

32K PARTIALLY POPULATED $409, 

[ ] 

64K RAM, MODEL MM65K16S 

• 64K X 8-bit 

• Speed in excess of 6 MHz 

■ Uses 150ns 16K {2K x 8) static RAMS 

• Uftra-low power (435 Ma. max. — 
loaded with 64K) 

• Bank Select and Extended Addressing 

• A 2K window which can be placed 
anywhere in the 64K memory map 

• Four independently addressable 16K 
blocks organized as: 

— Two independent 32K banks or 
— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 
in MP/M' (option) 

• Each 32K bank responds 
independently to phantom 

• 2716 (5V) EPROMS may replace any or 
all of the RAM 

• Field-proven operation in CROMEMCO 
CROMIX* * and CDOS*. 

■ Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow. IMS. IMSAf front panel. Altair 
and many others. 

OEM and DEALER Inquiries invited. 

I I 



Bfif/rngrchqnt 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 


FULL TWO-YEAR 
WARRANTY. 

I _ I 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 



16Kx8Bit 16K STATIC RAM $169. 

Bank Select & Extended Addressing 
Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (IKx 4) RAMS 
Low Power (less than 1,2 Amps) 

Runs on any S-100 8080, 4 MHz Z-BO or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 

'Cromix and CDOS are trademarks of CROMEMGO 
' MP/M is a trademark of Digital Research 

























ing a digital rate multiplier to the 
1.22-MHz system clock, the signal in¬ 
put to the SC-OIA can be made pro¬ 
grammable to produce smaller and 
better-defined pitch inflections. 

IC19 in the Microvox is a 6-bit 
binary rate multiplier. Its output fre¬ 
quency obeys the function: 

^ovT = Ad X Fiif 

where 

M = b5 X 32 + X 16 + fed X 8 
+ b2 X 4 + bl X 2 + bO X 1 


(b5 through bO being the six multi¬ 
plier bits) and 

Fijif — 1,22 MHz 

When the SEL4 strobe is acti¬ 
vated, a 4-bit inflection code is 
latched into IC13 {a 74LS175 quad D 
flip-flop) and applied to the rate 
multiplier. The 4-bit combination 
(corresponding to a hexadecimal 
value of 0 to F loaded into IC13) 
selects one of 16 dock rates that range 
from 614.4 kHz to 902.4 kHz in 
19.2-kHz increments. The frequency 



9600 BAUD ONLY $315. 

NEW LCM-100*SYSTEM 

EconomicaL The lCM-100 permits economical full-duplex, asyn¬ 
chronous data transmission over your existing 120V power lines. 
You eliminate costly RS-232 cable installations and can achieve an 
efficient %00-baud data transfer rate with significant savings. 

Plug-in Convenience. Each system contains two LCM-100 
transceivers. Use the LCM-tOO system to connect a terminal, proc¬ 
essor, or printer, to your computer via any 120V outlet. 

Aid Productivity. Staff can quickly relocate terminals where they are 
needed, reducing unprofitable waiting time, and allowing them to 
work at their desks where they are most efficient. Allows noisy 
printers to be placed in less disturbing locations. 

Reduce Overhead. Instead of dedicating fixed cables to many office 
locations, use of the LCM-100 can cut costs by permitting terminals 
to be quickly and conveniently moved to where need exists. 


Dealer Inquiries invited, ask about our special 
dealer package. 

Orders and inquiries call 1-BOD-42b'8ll7->. 
Alaska, Hawaii & Washington Stale Call Collect 

*Line Carrier Modem 


change of near 20 kHz creates a rela¬ 
tively small pitch change by itself {out 
of a 720-kHz nominal input frequen¬ 
cy), but, used dynamically in a sen¬ 
tence, it is just what the doctor 
ordered for syllable inflection. 

Remember that the 2 manual-in¬ 
flection bits are still available to the 
user; they are set by 2 bits on ICll 
(SEL3), I refer to the level set by these 
bits as the 'base pitch'' and the 16 fre¬ 
quencies from the rate multiplier as 
the "clock rate." The combination of 
the 2 functions results in 64 pitch 
levels or Inflections. 

The pitch at which individual pho¬ 
nemes are pronounced may be con¬ 
trolled automatically by the text-to- 
speech algorithm, kept fixed, or 
altered by user command. Some peo¬ 
ple prefer automatic inflection, 
because of the variety it gives to the 
speech. Others think a computer 
should sound like a computer and 
prefer flat speech to artificially in¬ 
toned speech. Still others may wish to 
directly control the pitch to make the 
unit sing (pitch and rate codes may be 
mixed with phoneme codes to pro¬ 
duce singing) or to pronounce words 
with special emphasis. 

The user may control the base pitch 
setting independently of the clock 
rate by issuing a pitch-control com¬ 
mand: 


!Pjc 

where jc is a digit from 1 through 4; 
x = l selects the lowest pitch with 
pitch increasing according to the 
value of X. 

The user may also control the clock 
rate with a command of the form 

!Ry 

where y can take on values from 1 to 
16; y = l selects the lowest pitch; 
y = 16 the highest. 

Musical Abilities 

One final feature of the Microvox 
is the ability to play musical notes 
and produce sound effects by using a 
program routine to toggle one bit of 
the PIA (ICll) at a predetermined 
rate. This line is connected to the out¬ 
put audio amplifier along with the 
output from the speech synthesizer 
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CHART‘MASTER is available through your local computer dealer for $375. 

A complete graphics plotting packagOi consisting of CHART-MASTER, H-P 
7470A plotter and interface for your Apple or IBM personal computer, costs as 
little as $2000, For furtherinformation and the name of your nearest dealer^ 
orwite: 

Decision Resources I’rtvtessionai soflvv;.He tools 

PO Box 309, Vfestpurt CT 06880* 203/222-1974 










Hrafessional-Quality Graphics 
from Persoim Computers 

CHART-MASTBR works with Apple® H, Apple® Iff 
and IBM personal Q>mpulers fo create fkll-color 
business graphics on Hewlett-Packard plotters, 
including ffte new low-cost H-P 7470A. 


POWERFUL 

CHART-MASTES produces bar charts, line charts, scatter diagrams and pie 
charts, as well as text pages and signs, on paper or acetate (transparencies). 
Data can be entered manually or automatically from Visicalc® and other 
programs. Charts can be edited, stored and retrieved. 


If.EXlBLE 

CHART-MASTER allows you to select froma. broad range of options to create 
the chart that besLcommunicates your data. Options include producing up to 
nine charts per page, footnote and framing capabilities, left and right y-axes, 
a variety of hatching and line types, exploded pie segments, linear regression 
and curve-fittings, logarithmic axes and much more, _ 


EASY TO USE 
CHART-MASTER is an interactive, menu- 
driven program that allows users, whether 
managers or secretaries, to produce 
presentation-quality charts immediately with 
little or no training. It is easy for you to enter 
data, choose options, select a chart format.., 
and let CHART-MASTER do the rest. 


C05r EFFECm^ QlJ ALFTY 

To get the same high quality that CHART-MASTER delivers, you would have 
to use expensive time-sharing services, commissioned graphic artists 
or costly dedicated graphics systems. Thus, CHART-MASTER, especially when 
teamed with the new Hewlett-Packard 7470A plotter, represents a price/ 
performance breakthrough. Users of these more costly methods will find that a 
CHART-MASTER/Hewletl-Fackerd combination pays for itself in just a few 
months. And, because CHART-MASTER also offers convenience, speed, user 
control and versatility, you will find that you will increase your use of business 
graphics at no marginal cost. 


Apple IS a trademark Df Apple-Compuler, tnc. 
Visieatc is a trademark of Personal Software, Inc. 
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chip (IC12), The results are similar to 
the sound produced by the internal 
speaker of an Apple II computer us¬ 
ing the same technique. 

While the Microvox is not exactly a 
virtuoso instrument, programming it 
to play a simple tune is not hard at 
all. The music mode is turned on by 
the command; 

IN 

Once the music mode has been acti¬ 
vated, a different set of note-specify¬ 
ing commands is used. 

In the music mode, notes may be 
chosen from a range of 3 octaves 
centered on middle C, indicated by 
numbers from 1 to 3. Each octave 
contains notes identified as A, B, C, 
D, E, F, or G. Sharps are indicated by 
the suffbc character flats by 

Time values are selected by 
reciprocal numeric arguments: the 
length of a note may vary from a 
whole note {length of 1) to a 128th 
note (length of 128)* Rests are in¬ 
dicated by "R". When in the music 
mode, sending Microvox the charac¬ 
ter string ''3F + 4'' causes it to play a 
quarter note at a pitch of F sharp in 
the third octave. ""Rib" causes a 
sixteenth-note rest* 

Notes of unconventiona] lengths 
may be used; for instance, the soft¬ 
ware supports ''thirty-seventh'" notes. 
Tempo may set from values of 50 to 
128 beats per minute by a command 
of the type 'Tx" with x in the proper 
range. The default tempo is 80. 

To Be Continued . . . 

1 apologize if I am jumping ahead 
too quickly. It's just that I want you 
to be assured that these hardware 
features of music and programmable 
pitch are not an overcomplication; 
they are easily accommodated in the 
software. 

Obviously, there is no conclusion 
this month. Til have a lot more to say 
next month. And keep in mind that 
while the main object of this project is 
an easy-to-use text-to-speech syn¬ 
thesizer, the computer section of the 
circuit has some special merit of its 
own. You may expect to see the same 
6502-based control-computer design 
in future Circuit Cellar projects. 


Next Month: 

Well take a look at the software 
and operation of the Microvox speech 
synthesizer. ■ 
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The following are available from: 

Intex Micro Systems Corporation 
Suite 717 

755 West Big Beaver Road 
Troy. Ml 48084 
(313) 362-4280 

I* Intex-Talker, the assembled, 
tested, and FCC-approved version 
of the Mtcrouox text-to-speech 
synthesizer. With power supply 

and documentation . .$295. 

OEM pricing and availability will 
be discussed on request Michigan 
residents please include 4 percent 
sales tax. Please include $4 for 
shipping. Overseas orders add $20 
for shipping. 

★ ★ ★ 

The Micromint Inc, 

917 Midway 
Woodmere. NY 11598 
(516) 374-6793 

(for technical information) 
(800) 645-3479 

(for orders only) 

1. Complete kif for building the 
Microvox text-to-speech voice 
synthesizer, including the SC-01 A 
and all other components, 
enclosure, power supply, and 

documentation .* * * * $215* 

Overseas orders add $20 for 
shipping, 

2. Votrax SC-OlA voice-synthe¬ 
sizer chip. * * .$70 each. Call for 
OEM pricing and availability. 

Residents of New York please 
include 7 percent sales tax. Please 
include $4 for shipping on all 
orders. 


Edltor'a Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, 70 Main St, Peterborough, NH 
03458. Ctarda's Circuit Cellar, Volume 1. 
cOTJCfs articles that appeared in BYTE from 
September 1977 through November 1978. Gar¬ 
cia's Circuit Cellar, Volume II. conraiVis articles 
from December 1978 through June 1980. Gar¬ 
cia's Circuit Cellar, Volume III* contains the ar¬ 
ticles that were published from July 1980 
through December 1981. 
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Test di*Sve the Victor desktop 
computer designed for systems. 


he a high performance automobile, 
e Victor desktop business computer 
feds to be put to the test to be really 
^predated. Here's why: 

ha oontpuier dUernma, 

stems houses today/ace a Jbasic 
fejxima when it comes to selecting a 
mputer. 

]e so-called "personal" computers 
i the market are like "economy" cars, 
jey're relatively inexpensive hut 
tve hmited power and capacity 

nd the larger mini computers offer 
ore power and speed, like a luxury 
\r, but are, of course, more expensive. 

ctorhas a solution to that dilemma. 

le Victor 9000 Business Computer is 
tail pjiced under $5,000. If you sell 
mputer systems, quantity purchase 
freements will let you be very 
jgressive. 


The Victor gives your systems the kind 
of memory and storage capacity 
advanced applications demand. 

Much more than comparably priced 
machines. 

And the Victor display screen has dou¬ 
ble the resoiutjoji and capacity of its 
competitors. You can displays full 
132-coIumn report and still be per¬ 
fectly readable. Is that important to 
your system? Ask any programmer. 

Expari&noe where fi counts. 

But those are only the technical 
advantages of the Victor 9000. 

Equally important is Victor's 65 years 
of experience in solving business prob¬ 
lems. And Victor's 50 branch offices 
throughout the country providing fast 
service and total support 

Software toots to keep you 
growing. 

Victor supplies CP/M-86 and MS DOS 
with every machine. Runtime support 


for Basic, Cobol, Fortran andPascaiis 
no extra cost. The Viator 9000 has the 
tools you need to do the job right. 

The Victor 9000. It's a deslftop system 
computer designed to be a "cut 
above" the rest. Whether you sell com¬ 
plete systems, or are just looking for 
the best computer to support your 
software, cat/your Wctor OEM spe¬ 
cialist today.Or get in touch with 
Victor at (800) 621-5559. In Illinois 
(800) 972-5858. We're open 24 hours a 
day 7 days a week 

VICTOR 

Serving American budness for 65 years. 

VICTOR' BUSINESS PRODUCTS 

SutHWliaryOl KiiMfi iftC 

iODOE 


nBaiviaibilhy - 

)0x400 pixels - graph’ 
sr “ 80x25 characters 
Dft-loaded) green phos- 
lor— anti-glare - hit 
apped. 


osign far aomfori 

display screen tilts 
'-ligand swivels ±42® 
\smt the operator. 


ower under tha 

ood - 8088 - 5Mhz-2 
S232 ports - 2 parallel 
orts - CODEC4 bus 
ots. 

asa of handling - up 

) J03 keys - capacity 
vitches - sculptured - 
Dft-ioaded - 6 foot cord 
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Fuaiforihaughi - 

CP/M-86 - MS-DOS - 
CBASIC - Basic 86-MS- 
Pascal-CIS- COBOL MS- 
Fortran - MS-COBOL - 
MuJtip/au - VictorWriter 

Compaoi oifioimoy 

— 302 square inch foot 
print - all components 
separate - organize it 
yourself 

EMcaiisni miiaage - 

The Victor Business 
Comp u ter takes your 
^stem further for less 
money. Test drive it and 
compare. 
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Now you don't have to decide 

betweena 

personal computer and 
aVTlOO terminal. 





Digitals introduced a per¬ 
sonal computing option which 
can turn a VTIOO terminal into a 
personal computer that uses the 
'CP/M® operating system. 

It's called Digital's Personal Computing 
Option. You can purchase just the option, or you 
can buy the complete terminal/computing pack¬ 
age called the VTISO. 

Either represents significant advantages over 
the choices available to you now. For now, you 
can provide access to a large computer and per¬ 
sonal computing at the same terminal. 

More than that, you save the 
additional cost of putting personal 
computers and terminals side by 
side on the top of a desk. 

With the CP/M operating sys¬ 
tem Digital's persona! computing 
termini will run the literally hun¬ 
dreds of programs available for it. 

Including word processing, mailing 
lists, financial modeling, statistics, 
even data base communications-in 
addition to the many more being 
specially edited for this terminal. 



And by virtue of the fact that Digital's per¬ 
sonal computing terminal is VTlOO-based, you get 
all the features that people buy VTlOOs for in the 
first place. Features like smooth scrolling with 
up to 132 columns display, split-screen viewing, 
double-height and width characters, and 
reverse video. 

Plus a reputation that's second to none in the 
industry. Plus Digital's service, on-site, anywhere 
in the world. 

All of this should make great sense when 
you're confronted with the choice of terminals or 
personal computers. 

Because now you can pick one and get both. 

i See your Digital dealer for more infor- 
_ mation or write; Digital Equipment 

Corporation, Terminals Product Group, 
2 Mt. Royal Avenue, UPI-5, Marlboro, 
MA 01752. Telephone toll-free 800- 
225-9378 (outside the continental U.S. 
or in Massachusetts call 617-480-4077) 
between 8; 30am and 5:00pm Eastern 
time. In Europe; 12 Av. des Morgines, 
k CH-1213 Petit-Lancy/Geneva. 

In Canada; Digital Equipment of 
Canada, Ltd. 


mmm 
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Hardware Review 


The Apple III 
and Its New Profile 

An in-depth look at the "new" Apple III microcomputer 

and its Profile hard disk. 


Robin Moore 
Warner Hill Rd. RFD ^5 
Derry, NH 03038 



Photo 1: A vi&w of the Apple III, the Pro¬ 
file hard-disk drive, and the Monitor III 
showing a sample of Visicaic III the 
screen. 



Photo 2: A rear view of the Apple HI and 
Profile showing the Silentype and game 
paddle ports A and B, along with the 
video, audio, RS-232Cf and floppy-disk 
connectors. The peripheral card visible is 
the Profile interface card, 


In 1980 when the Apple 111 was first 
released, there were problems. Deliv¬ 
eries were delayed, and when the ma¬ 
chines finally arrived, they 
often didn't work. The integrated cir¬ 
cuits tended to wander out of their 
sockets. Little software except Visi¬ 
caic was available, and the much-pro¬ 
mo ted real-time clock/calendar didn't 
work well. The Apple III was, on the 
whole, unreliable. It was a bad start. 

Now, in 1982, the problems are 
gone. The sockets have been changed 
and the software bugs fixed. The 
Apple III has been rereleased with re¬ 
vised software, Pascal, and a brand- 
new peripheral—the Profile, a 
5-megabyte hard-disk drive. The new 
Apple 111 is an impressive machine 
and certainly a contender for the title 
of Best Personal Computer in the less 
than $10,000 class. 

System Overview 

Let's take a closer look. The Apple 
III is a single unit that includes the 
central processing unit, keyboard, 
memory, floppy-disk drive, and 
video output (see photos 1 and 2). It 
has been designed to meet the needs 


of the professional or small-business 
user. Instead of offering an initial 
low-cost unit requiring a number of 
additions, Apple Computer Inc. has 
included the most common system 
expansions as standard in the Apple 
III. These include an enhanced key¬ 
board, a 24-row by 80-coIumn dis¬ 
play, an integral disk drive, 128K 
bytes of memory, a programmable 
128-character set, improved high-res¬ 
olution graphics, and an Apple II 
emulation program (see the At a 
Glance box for additional features 
and details). 

In addition, several peripherals are 
available for the Apple III. The most 
impressive of these is the Profile, 
Apple's new 5-megabyte hard-disk 
drive. (The Profile will be described 
in detail later in this article.) Other 
options from Apple Computer in- 


Aboul the Author 

Moor^ is manager of microprocessor 
development for A, B. Dick Co, and maintains 
a strong interest in FORTH, graphics, and com¬ 
puter music. He is also librarian for the 
Southern New Hampshire Apple Core, 
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ICee bZ THE ULTIMATE COMPUTER 


CONFLICT 


between the forces of the Colonists 
and the Kryon Empire. Join an inter- 
galactic shootout with up to eight star- 
ship commanders transmitting orders 
from the keyboard cockpits of their 
craft anywhere in the U.S.A. 


Attacking, ^ding, scanning, com¬ 
municating. That's MegaWars. Easy 
to learn but difficult to master. That's 
why CompuServe will give one free 
hour to every MegaWars player enter¬ 
ing a game before December 31,1982. 


Call toll free 
800-848-8990. 
You'll receive the illustrated guide to 
CompuServe, America's most compre¬ 
hensive Videotex service, plus the 
MegaWars Commanders Briefing. 

CompuServe 

5000 Affington Centre Blvd. 


Cofumbus, Ohio 43220 


800-848-8990 


Ctrcf© 102 on inquiry 






ERG/68000 

MINI-SYSTEMS 

□ Full IEEE eawsicn 
compatibility 

HARDWARE OPTIONS 

□ 8MHz or 10 MHz 68000 CPU 

□ Memory Management 

□ Multiple Port Intelligent I/O 

□ 64K STATIC RAM (70 nsec) 

□ 2S6K Dynamic RAM, with full 
parity (150 nsec) 

□ 8” D/D, D/S floppy disk drives 

□ 5MB-32MB hard disk drives 

□ Full DMA host adaptor 

□ 20M6 tape streamer 

□ 10 to 20 slot backplane 

□ 30 amp power supply 

SOFTWARE OPTIONS 

□ 68KFORTH^ systems language 
with MACRO assembler and 
META compiler 

□ Fast Floating Point package 

□ Motorola's MACSBUG 

□ IDRIS^ operating system with 

C, PASCAL, FORTRAN 77, 

68K-BASIC' compilers 

Trademark 'ERG, Inc. 

’Whlteamiths 

30 day delivery 
with valid Purchase Order 

OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 



Empiric^ Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631^4655 


At a Glance 

Name 

The Apple fll Compurer 

Manufacturer 

Apple Computer Inc. 
20525 Marianl Ave. 
Cupertino, CA 95014 
(408) 996^TOIO 

Components 

System Unit 
Size: 

Weight: 

Power Required: 
Processor: 

Memory: 

Standard: 


Video Display: 


Video Outputs: 


Keyboard: 


Disk Drives: 


Operating System 

Appfe III SOS LI (Sophisticated Operating System); single task, interrupt-driven, configurable 
operating system with hferarchicaf fife structure, multiple file protection fevels, and device- 
independent by reoriented f/O 

Special Features 

An Apple II ernufatJOn mode that allows use of almost ail existing Apple II software; utilities 
that allow transfer of DOS text files, Visicalc files, and Pascal files from the Apple II to the 
Apple III 

Software Available for the Apple III 

Visicalc III $250; Appiewr/ter ill S225: Apple IN Pascal S250: Business BASIC SIZ5: Apple 
Access Ilf (communications software) $150: Apple III Business Graphics S175: Pascal Utility 
Library S75; Script III S125; Mail List Manager $ 150: all from Apple Computer Inc. 


Hardware Prices (Apple Computer Inc) 

Appfelll T28K-bytesystem S3495 

Apple III 256K-byte system $4295 

Additional disk drives (three maximum] S 495 

Profile 5-megabyte Winchester hard disk-drive and interface card $3,499 

Universal paraifel interface card $225 

Appfe Monitor III [monochrome/green screen) S320 

Game controllers $29.95 


width 17.5 inches [44.45 cm), depth 18.2 inches (46.23 cm), height 
4.8 inches (l2J9cm) 

26 pounds (1 L8 kg) 

107-132 volts AC, 60 Hz, 100 watts maximum 

65028 (2 MHz] with bank switching and enchanced indirect 

addressing, double stack and zero pages 

I28K bytes of c^namic RAM (expandable to 256K b 3 rtes), 4K bytes of 
self-test and booMoader ROM 

keyboard for text and data entry; programmable RS-232C serial 
communications/printer Interface; power-up self-check and disk 
bootstrap: both color-graphics and tafack-and-white/gray-scale graphics 
video outputs; two game-paddle/foystick connectors; three audio 
generators—fixed beep, I-bit programmable, and 6-brt A-D converter; 
one l40K-byte 5!A-inch ffoppy-disk drive 
Three Text Modes 

24 by 80, black and white, normal and inverse 
24 by 40, black and white, normal and inverse 
24 by 40, 16 color characters on 16 color backgrounds 
All text modes have software-definable 128-character sets 
Four Graphics Modes 

280 by 192. 16-cofor foreground and background with limitations 

280 by 192, black and white 

140 by 192, 16 colors with no limitations 

560 by 192, black and white 

Both biack-and-white/gray-scale and color-graphics outputs providing 
NTSC monochrome composite video, NTSC color composite video, or 
4-bit coded RGB color with a separate composite synchronization 
signal 

74 keys for text and data entry; includes 13-key numeric pad for fast 
numeric entries, four cursor control keys with two-speed auto-repeat, 
three specraf-function keys, and text keys that allow entry of all 128 
ASCII characters; SOS software provides a 128-character lype-ahead 
keyboard buffer; ail keys automatically repeat after ¥i second 
System supports up to four 140K-byte 5 -inch floppy-disk drives 
using Apple-format 6/8 GCR (grouphcoded recording) encoding 
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There’s nothing like the feeling you 
get when you've got the solution. 

And nothing else will help you 
solve problems better, smarter, faster 
than the Visi” programs for your per¬ 
sonal computer. 

For example, our VisiCalc® pro¬ 
gram; It’s in the business because 
it takes the work out of working with 
business numbers. 'The VisiCalc 
program is the powerful “electronic 
worksheet" that speeds planning and 
budgeting. It lets you ask “what if?” 
and see the answers immediately. So 
you can analyze the impact of deci¬ 
sions before you make them. 

Our VisiTVend/Plot™ program 
combines graphics with forecasting 
and statistics. It automatically performs 
complex calculations and produces 
charts and graphs. So you can analyze 
the past, forecast the fature and plot 
your results in an easy-to-understand 
visual form. 

«1982 VisiCoip 



In addition, our series includes 
theVisiFile™ VisiDex™ VisiSchedule™ 
VisiPlot™ VisiTerm™ and Desktop/ 
PLAN™ programs. 

But the Visi programs are far 
more than individual problem-solvers. 
They’re all inter-related, just like your 
needs and tasks, to give you a hilly 
integrated solution. 

All of the Visi programs work in 
much the same way, and they auto¬ 
matically interchange data, too. 

So it’s easy to learn and use any 
of them, work in many different 
ways with all of them. 

They’re brought to you 
by VisiCorp™ The one com¬ 
pany whose only business 
is helping you make the 
most of the personal 
computer in your 
business. 

Ask your 
retail computer 


store salesperson for a demonstration 
of the Visi series. They’ll help you and 
your computer do all the things you're 
intent on doing. 

THEVISISERIES FROM 
VISICORP- 

PERSO NAL SOm WRE- 










Apple III (li&t prices) 


128K-byt6 system unit with Integral 140K-byte 5V4-lnch floppy-disk 
drive, Apple SOS operating system software, both color-graphics and 
black-and-white/gray-scale video outputs, RS-232C serial Interface, 
game control port, and Silentype printer interface 

$3495 

additional floppy-disk drive (three maximum) 

$495 

Apple Business BASIC software 

$125 

total 

$4115 

IBM Personal Computer (suggested retail prices) 


48K-byte system unit, disk-adapter card, one 160K-byte floppy-disk 
drive, DOS software, Disk BASIC 

$2235 

16K bytes of added memory and game adapter card 

$145 

additional floppy-disk drive (one maximum) 

$570 

serial RS-232C Interface card 

$150 

additional 64K-byte memory card 

$540 

color-graphics video adapter card 

$300 

Microsoft extended BASIC software 

$40 

total 

$3980 

Table 1: Price comparison of comparable versions of the Apple HI and the IBM Per¬ 
sonal Computer. Both systems include 128K bytes of memory, two floppy-disk 
drives, color-graphics video output, serial R5~232C interfaces for Qwme for equiva¬ 
lent) letter-quality printers, and game-paddle adapters. The system chosen is one 
that might he purchased by people lo^o fo combine business and personal ap¬ 

plications. Note that in this configuration the IBM has used up all its expansion slots, 
while the Apple HI still has all four of its slots left for further expansion. 


dude the Silentype thermal printer, 
additional floppy-disk drives, the 
monochrome green-screen Monitor 
Ill, a universal parallel I/O {in¬ 
put/output) interface card, and game 
controllers. 

Many of the existing Apple 11 inter¬ 
face cards will work in an Apple III 
while in the Apple II emulation mode. 
However, use of Apple II cards in an 
Apple III will probably make it ex¬ 
ceed FCC (Federal Communications 
Commission) radio-frequency radia¬ 
tion limits and may cause interference 
on nearby television sets or radios. In 
addition, Apple II cards are not com¬ 
patible with Apple III software unless 
special device-driver routines are 
written, and Apple provides virtually 
no information on how to write 
them. 


Apple Computer currently pro¬ 
vides a variety of software packages 
for the Apple III in addition to Busi¬ 
ness BASIC and Apple Pascal. There 
are also various hardware and soft¬ 
ware products available for the Apple 
111 from other vendors and the num¬ 
ber of these will increase as the Apple 
III user community grows. 

The only software built into the 
Apple III is a 4K-byte ROM (read¬ 
only memory) that holds power-up 
self-test and disk bootstrap routines. 
All other software is loaded from 
disk. Although this means that lan¬ 
guages use up some of the available 
RAM (random-access read/write 
memory), it also allows easy software 
upgrades and fixes that would be 
more difficult if the software were 
permanently in ROM. 


System Pricing 

The approach to Apple III pricing 
is almost directly opposed to the pric¬ 
ing strategy used for the Apple II and 
the IBM Personal Computer, Because 
Apple chose to include a large num¬ 
ber of standard features, the Apple III 
has a relatively high initial cost 
($3495); however, it can expand to 
256K bytes of memory, four floppy- 
disk drives, and a letter-quality 
Qume (or equivalent) printer without 
using any of the expansion slots. A 
fully usable system can be configured 
by adding just a video monitor and 
an inexpensive serial printer. 

Table 1 shows a price comparison 
of the Apple III and the IBM Personal 
Computer, Both systems are con¬ 
figured with 128K bytes of memory, 
two floppy-disk drives, a serial RS- 
232C printer interface, color-graphics 
video outputs, and game controllers. 
The IBM system costs slightly less but 
uses all of its expansion slots, while 
the Apple III still has its four slots 
available for future growth. 


The Apple III User 
A look at the documentation and 
software supplied with the system 
will quickly reveal that the Apple III 
is targeted for professional and small- 
business users. Clear tutorials and ex¬ 
ample programs on disk demonstrate 
most system functions and features. 
There is even a two-disk program to 
lead you through the keyboard and 
display functions step by step. 

The Apple 111 is not designed for 
the home hobbyist. Much of the tech¬ 
nical information included with the 
Apple II is absent in the Apple III 
package. There is no discussion of 
bus structure, I/O addressing, mem¬ 
ory usage, or screen-memory map¬ 
ping. There are no listings published 
for any of the system software, either 
in the Apple III ROMs or on disk, 
Apple does not even tell you about 
the monitor program included in the 
ROMs (which is accessible by hold¬ 
ing the Control and Open-Apple keys 
while pressing Reset). 

All this technical information is 
unimportant to business users. They 
are more interested in using the Apple 
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Let’s get personal... 


try out the in-stock selection of Heath/ 
Zenith microcomputers, peripherals, 
accessories and software. 

Now available at your nearby Heathkit 
Electronic Center, or through the Heathkit 
mail order catalog. 

You get more with a Heath/Zenith per¬ 
sonal microcomputer system! We offer: 

1. Proven high-performance hardware: 

Thousands of our microcomputers prove 
themselves daily, in the field. 


2. Vast software library; Three operating 
systems (including CP/M), languages, word 
processors, an electronic spreadsheet, ver¬ 
satile utilities and the 500-program Heath 
Users’ Group software library. 

3. Self-instruction courses: Evaluation 
and programming courses from Heathkit/ 
Zenith Educational Systems. 

4. Service support: Before and after the 
sale - consultation by phone, carry-in 
service by trained technicians. 


Test run one of our microcomputers 
at any of the more than 60 convenient 
Heathkit Electronic Centers in the U.S. 



Heattikif 

ELECTRONIC CENTERS 


See the white pages of your telephone book 
for store locations and telephone numbers. 


Units of Ventechnology Electronics Corporation in the U S 















Photo 3: The Apple III with its main cover removed. The 
power supply is housed in the enclosure visible to the left, I/O 
card slots are in the center, and the disk drive is on the right. 
The entire Apple Hi is built around a single thin-wall aluminum 
casting that provides both support and shielding. 


Photo 4: The Apple III main FC board. The piggy-back^ 
mounted hoard to the left of center is the removable main 
memory board. Using this boards the Apple 11 can be expanded 
to its full memory capacity without using up any of its I/O ex¬ 
pansion slots. 


Ill than in dissecting it, and will, in 
most cases, use commerical software. 
The Apple III is admirably designed 
to serve their needs. For hobbyists 
there are better choices, namely, the 
Apple IL 

Inside the Enclosure 

The Apple III is a fine example of a 
quality product designed for high- 
volume production. The entire unit is 
built around a single thin-wall 
aluminum casting that provides sup¬ 
port and shielding as well as heat 
dissipation so that no cooling fan is 
required. The expansion card guides 
are molded into the casting, and fully 
enclosed boxes are built in for both 
the main printed-circuit (PC) card 
and the switching power supply (see 
photo 3). 

All of the circuitry, except mem¬ 
ory, is on one main PC board (see 
photo 4). The system memory board 
mounts piggy-back style onto the 
main board and avoids taking an ex¬ 
pansion slot. In fact, the Apple III can 
be expanded to its full 256K-byte 
memory capacity in the same fashion, 
leaving all slots free. 

The Apple III central processing 
unit is based on a 6502B microproces¬ 
sor with custom external circuitry 
that provides a number of enhance¬ 
ments to the normal 6502 instruction 


set. These enhancements include ex¬ 
panded addressing range, alternate 
stack and zero pages, and improved 
indirect addressing that is supported 
by a separate pointer page. 

Although the technical information 
provided by Apple is somewhat 
vague, apparently the 6502B is run at 
2 MHz during the video blanking in- 


The Apple III can be 
configured to 256K 
bytes without using a 
single expansion slot. 


tervals and at 1 MHz while the beam 
is writing information onto your 
monitor screen. This provides an 
average speed of about 1,4 MHz, but 
the screen can be turned off tem¬ 
porarily during program execution to 
allow the processor to run at its full 
2-MHz speed, if desired. 

While a normal 6502B can address 
a maximum of 64K bytes of memory, 
the Apple III uses bank switching to 
expand this range to a theoretical 
maximum of 512K bytes. 

Up to fifteen 32K-byte blocks of 
memory can be switched to occupy 
the range of addresses between 2000 
and 9FFF hexadecimak This switching 


is handled automatically by the oper¬ 
ating system and is totally “trans¬ 
parent"'; that is, the switching ex¬ 
ecutes in the background without af¬ 
fecting any task you may be perform¬ 
ing in the visible foreground. It 
should be noted that, to date, Apple 
Computer has not announced any 
Apple III memory expansion beyond 
256K bytes. Perhaps this will be a 
future option. 

The main PC board also includes 
the disk controller, serial interface, 
video generation circuitry, and the 
expansion card slots. The expansion- 
bus connections in the Apple III are 
essentially the same as those in the 
Apple II, although DMA (direct 
memory access) is handled somwhat 
differently. The Apple III Owners 
Manual provides no information 
about the expansion bus. Hopefully, 
this type of information will be avail¬ 
able in the future. There are few com¬ 
peting systems that do not make this 
sort of information available to the 
public. 

The Keyboard 

Experienced typists should find the 
Apple III keyboard easy to use (see 
photo 5). Unlike the Apple II, this 
keyboard has a typewriter layout so 
that touch-typists should feel comfor- 
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EXPAND VISICALC® ON APPLE® II 


Do you need more memory 
for your VisiCalc models? 
Would you like to see them in 
80 column display? Do you 
want hard disk support? 

Then you need one of 
Saturn’s VisiCalc expansion 
systems. For a fraction of the 
cost of a larger computer, 
you can create models you 
never dreamed possible on 
an Apple II. 

With Saturn board(s) and 
software, you can increase 
your workspace to as much 
as 177K. With additional 


hardware, you can get 80 col¬ 
umn display and lower case 
letters. You can even use the 
Nestar hard disk system, if 
you wish. 

Saturn’s VC-Expand pro¬ 
grams allow you to use the 
entire displayed VisiCalc 
matrix, and to save your large 
models on more than one 
diskette. 

You can also use your 
Saturn boards to expand user 
programming capabilities, or 
to simulate a disk drive under 
DOS, PASCAL, or CP/M.® 


Ask your retail computer 
store salesperson about 
Saturn’s memory expansion 
systems. See how much big¬ 
ger and better your VisiCalc 
models can become. 




VisiCalc is a registered traderriark bl VlsiCorp. 

Apple Is a registered trademark of Appfe Computer, Inc. 

CP/M is a registered trademark of Digital Research Corporation. 


S7fSr7S7ftS INC. 
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The Panasonic portable computer 

WeVe improved the way 





more 


The link by Panasonic. 

it will improve the way you 
solve problems. And the 
solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 
with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 
be more cost effective in the 
field, because you’ll have 
access to more information for 
making on-the-spot decisions. 
You’ll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 

Portable computing. 


Software Solutions — No 

there's an exciting new sof 
system for the 6502 
microprocessor that gives 
solutions to your problems. 

The popular language software for the portable computer induoes 
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic.* 
The Panasonic portable computer also has a wide range of spec 
software programs for your specific problems, such as: 


The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 

Portabudaet —It’s your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portabiy. 


Portacalc —Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 

Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you’re in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 


Portalo a — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


Telecomputing 2 '"—It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 




















with a wide range of new software, 
you solve problems. 


Portaflex — A master program that allows you to create solutions for applications, such as: 

□ Inventory Confro/—Analysis and control of inventory while you’re on the job. 

Cl Order Entry—A customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 

D Field Service — Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

□ Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field, 
a Estimating — Versatility for flexible bidding and estimating at your job site. 

Software Development Tools for the Customizer —Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile form. 

Simply take a desk top microcomputer,* insert the software development discs, create your own 
program, de-bug that program, compile the program, then “burn-in” your problem-solving EPROM. 

^Presently ofler^ tor Appto II Plus. 


Hardware Specifications — 

The Panasonic portable computer offers 6502 
microprocessor (1 MHz) technology. 

□ It offers 4K or SK internal nonvolatile RAM 

□ 48K internal ROM 

□ Built-in Ni-Cad rechargeable battery pack 
Q External AC adapter/recharger 

□ 26"Character liquid crystal display 

a 65'key completely redefinable keyboard 


Introducing Peripherals for Additional Solutions — 

Modular peripherals let you customize your system, 

o Multiple RS-232C serial interfaces 

□ Asynchronous modem with cassette interface 
(110 or 300 baud) 

□ 40“Character microprinter (thermal dot matrix printing) 

□ 8K or 16K RAM memory expansion packs 

□ X-Y, four-color plotter {up to 80 characters per tine) 
o TV adapter (32 characters X16 lines with color 

and graphics) 


The Panasonic portable computer Ifs improved the way you solve probienns. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. WeVe improved the way you solve problems. 

The link by Panasonic. It’s changing the way the world uses computers. 
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Please send me more information. 


Dealer Inquiries Invited 


Panasonic Company, Hand-Held Computers 
One Panasonic Way, Secaucus, New Jersey 07094 


Hame (PLEASE PRINT) 

Title & Company_ 

Type of Business— 
Address_ 


. State. 


Phone Number { ) 


Panasonic. 

just slightly ahead of our time. 
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Photo 5: The Apple lU keyboard. Although it looks separate, if is actually part of the 
Apple III main enclosure. 


table with the key placement. The 
layout of the numeric keypad on the 
right, which resembles that of a calcu¬ 
lator, allows easy entry of numeric 


data. The Apple III can also generate 
all 126 ASCII (American Standard 
Code for Information Interchange) 
codes without extra hardware. 


In addition to the normal Shift, 
Control, and Caps-Lock modifier 
keys, the Apple III includes special 
Open-Apple and Close-Apple keys 
that you can define for special func¬ 
tions. All keys automatically repeat 
when pressed for more than Vi sec¬ 
ond, and the four cursor-movement 
keys each provide a 2-speed repeat*— 
pressing gently repeats at 11 Hz, 
while pressing firmly repeats at 33 
Hz, 

Apple's SOS 1,1 operating system 
provides a 12S-character type-ahead 
buffer so that keystrokes won't be 
lost if you continue to type while the 
system is busy. This buffer may be 
emptied, or flushed, if the program 
running needs to wait for a particular 
keystroke. 

One of the biggest complaints 
about the original Apple II concerned 
the close proximity of the Reset key 
to the rest of the keyboard. In the 
Apple III the Reset key has been posi¬ 
tioned at the rear edge of the key¬ 
board enclosure, thus avoiding the 
accidental resets encountered in early 
Apple IIs. Simultaneously pressing 
Control and Reset simulates a power- 
up and reboots the system from the 
main disk drive. 

In addition to the normal keyboard 
functions, a number of special control 
features are built into the Apple III 
keyboard. Pressing the Control key 
and one of the keys on the numeric 
pad will allow you to turn the video 
on and off, flush the type-ahead buf¬ 
fer, suspend screen output so that the 
processor can run at maximum speed, 
display control characters, or turn off 
the screen until the program requests 
an input. 

In general, 1 found the keyboard 
versatile and pleasant to use, (Al¬ 
though the keyboard is actually part 
of the main enclosure, it is styled to 
appear as a separate unit, A conve¬ 
nient recess at the top can support a 
book or a pencil,) My only problem 
was that the very light touch required 
to avoid automatic key repeat some¬ 
times caused me to produce extra 
characters. You have to break the 
habit of letting your hands rest on the 
keyboard while thinking about what 
to type next. 


FOR CP/M-86 


CC-86 Compiler available for both CP/M-86* 
and MP/M-86* (incl. IBM PC) 

Full Unix” V7 language compatibility 
Standard I/O library supports both buffered and 
non-buffered I/O and OS calls 
Stand-alone assembler supports relocatable code, 
local symbols and linkage to external modules 

Introductory prices: $500 for CC-86 and 
assembler/I inker; $200 for assembler/linker; 

$50 for manual (incl. K & R) 


CP/M and MP/M 

are trademarks of 
Digital Research 

Unix is a trademark 
□1 Bell Laboratories 
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(503) 297-7153 

ControhC Software. Inc. 

6441 SW Canyon Court 


Portland. Ol? 


tyon u 
97221 
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”TBHome Gompuler. 
Trasisdieoni^ 


A lot of computers offer a lot. Only one 
in its price rar\ge offers the most. The TI 
Home Computen 

Better to begin with. Anyone can start 
rigjit away with our Solid State Software 
Command Cartridges. Dozens of programs 
are available in home management! educa- 
don and entertainment. 

Easy to expand* Our Peripheral Expan¬ 
sion System gives you plug-in cards for 
memory expansion, P-Cbde capabUitieSj a 
disk drive controller and the RS232 Inter¬ 
face, You can also add a modem, speech 


synthesizer! disk drive and 80 column dot 
matrix printer. 

Progiamming flexibility* TI BASIC is 
built into the Home Computer But it can 
also handle TI Extended BASlCi UCSD 
Pascal'Version IV.O, TI LOGO 11, TMS 
9900 Assembly Laiagua^ and TI PILOT 
Programs can be stored in the optional 
Mini Memory Command Cartridge. 

High-Tech specs* 16-btt mtccoprocessot; 
16K bytes RAM {expandable to 52K). 

26K bytes internal ROM, up to 30K bytes 
external ROM. 3 simultaneous tones from 


110 HZ to 40,000 HZ. High resolution video. 
U. & Ic. Single line overlay for 2nd function. 
Control & frinction keys. 16 color graphics 
with 4 mcdes & sprites. 

Sound impressive? Compare a TI Home 
Computer with the competition and really 
be impressed. You won^t even 
need a computer to tell you this 
is the one. 

Texas 

Instruments 

O 19S2 Texas Lnscmment^ 



'UCSD Pascal a ifademark e>f che Regents of the University' of Califomia 
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Mode 

Format 

Colors 

0 

24 by 40 

black and white 

1 

24 by 40 

16 foreground and 

16 background 
colors 

2 

24 by 80 

black and white 

Table 2: Apple IH text display modes, screen formats, and color capabilities. 



Color 

ASCII 

Gray 

Color 

Value 

Character 

Level 

black 

0 

0 

black 

magenta 

1 

1 


dark blue 

2 

2 


lavender 

3 

3 


dark green 

4 

4 

dark gray 

gray 

5 

5 


medium blue 

6 

6 


light bEue 

7 

7 


brown 

8 

8 

medium gray 

orange 

9 

9 


gray 2 

10 

: 


pink 

11 

T 


green 

12 

< 

light gray 

ye flow 

13 

= 


aqua 

14 

> 


white 

15 

? 

white 


Table 3: Table of graphics colors or gray levels produced by the GRAFIX driver 
routine. After opening the routine as art output device, colors may be selected by 
printing a CHR$(9) followed by an ASCII character. The color values shown are ex- 
tracted from the lower four bits of the ASCII code transmitted. Higher-level graphics 
functions are provided by the BGRAF invocable module. 


Display Modes 

The Apple III offers several text 
and graphics display modes. Either 
type of display is available in black 
and white or color, and both offer 
various formats and resolutions. 

The normal text display is black 
and white, with a 24-row by 0OcoI- 
umn format and a maximum of 1920 
displayed characters. Alternate 
modes include 24 by 40 black and 
white and 24 by 40 color. In all three 
text modes the characters are normal¬ 
ly displayed as a 5- by 7-dot matrix 
within a 7- by 8-dot character cell. 
However, all 128 characters are user- 
programmable and may be defined to 
be 7 dots wide by 8 dots high so that 
adjacent characters will touch in all 
directions if desired, {See table 2 for 
available text display modes,) 

In the 40-coIumn col or-text mode, 
you can display 16 colors of charac¬ 
ters on 16 colors of background. In 
combination with the user-definable 
character set, you can produce some 
surprisingly good color-graphics dis¬ 
plays, For example, Apple's well- 
known “running-horse" demonstra¬ 
tion program (shown in photo 6) is 
produced in color-text mode. The col¬ 
or values shown in table 3, although 
specified for graphics, can also be 
used for color text. 

With four graphics modes, the 
Apple Ill's capabilities are significant- 



Expand your IBM PC... 
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EXPANSION BOARD 

Model No. ADS 5001 
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at 64K intervals 
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ADS antex data systems 

iil A Division of International Antex, Inc. 
2630 Caiifornia Street, Mountain View, California 94040 
(415) 941-7914 TWX 910-373-8500 1WTERAX PTVY^ 


ADS 8001 DOT MATRIX 
PRINTER 

PRINT FEATURES 

Print Speed: 120 CPS 

Characters: 8 sizes, 5 different 

aiphabets. upper/lower case descenders 

Print Width: 8 in, max.. Form Width: 4.5 in. to 10 in. 

Print Mode: 9x9 exceptional quality with proportional spacing 
Graphics: 144x144 dots/in. square and block graphic in ROMs 
Print Head: 9 pins, heavy duty designed with air-cooled fins 
Number of Columns: 135 max. 

Print Direction: Bidirectional logic seeking 

Form: FoJded/Single sheet 

Form Feed; Tractor and friction, bidirectional 

Number of Copies: Original plus 3 UL Listed 
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Go from spread sheets to letters 
in one easy move with a new 

double-duty 
DMS-5000. 

Add the versatility of the 
DMS-5000’s rotating screen- 
plus graphics—to HiNetr the 
complete hardware/software local 
area network. It’s flexible , 
inexpensive , fast —and from a single source. 

The DMS-5000 puts an end to scrolling left or right for spread 
sheets; up or down for full page, word processing display. Display 80 
high-resolution characters by 66 lines or, rotate the screen 90° to 
horizontal and display an extended line of 132 characters by 50 lines 
(or 80 characters by 26 lines). 

In either position, the DMS-5000 provides im pressive graphics . 

Its 16 bit-mapped pixel intensities and an optional 
second memory plane, provide text overlays on a 
graphics display plus computerized “slide shows.” 

The DMS-5000 is a complete HiNet station 
too—with a Z80A and 64K RAM, or 8086 and 
up to 1MB RAM, each with full I/O comple¬ 
ment and the HiNet network port. 

Find out how the HiNet Local Area Network 
speeds business communications—and how 
the DMS-5000 doubles the potential of your 
HiNet hardware. 


Digital Microsystems 

Becauseman was not meant to work alone. 



1840 Embarcadera, Oakland. CA 94606 (415) 532-3686,7WX 9IO-366-73ro/£xfe; House, Eaat Harding St, London BC4P-4HB 01-853-1080 Telax 23721 
CP/M'® is a registered trademark of Digital Research, Inc. 
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Photo 6: The ivelTknoum ''running hor^e'" demonstration. This display was generated 
using the 24-row by 80-column color-text display mode using the Apple UTs program¬ 
mable character set to produce the special shapes required. 



Photo 7: An example of the 560- by 192-pixel graphics display mode. Although this 
mode doesn 't offer color, it is ideal for displays that require fine detail. 


ly better than those of the Apple II 
(table 4 shows the available modes). 
The highest resolution offered is 560 
by 192 pixels, black and white. This 
mode is useful for scientific or tech¬ 
nical displays that require maximum 
resolution, as shown in photo 7. 
There is also a 280 by 192 black-and- 
white display mode* 


The highest-resolution color dis¬ 
play available is 280 by 192 pixels. 
Using this mode you can display up 
to 16 colors with some limitations* In 
each 7-dot-wide section of a given 
vertical coordinate, only two colors 
can be displayed. Bits that are turned 
on will display the specified fore¬ 
ground color, while bits that are 


turned off display the background 
color for that section* This is usually 
noticed only when lines of different 
colors cross* The limited color mode 
is useful for many applications where 
16 colors are required but where max¬ 
imum resolution is needed (an exam¬ 
ple is shown in photo 8)* 

The most colorful graphics mode is 
the 140- by 192-pixel 16color mode. 
With no limitations on color place¬ 
ment, it is capable of producing very 
impressive displays (see photo 9). 
One of the more interesting techniques 
in this mode mixes various colors of 
dots to produce a variety of in- 
between shades of color. Using this 
technique, it is possible to produce 
several hundred colors on an Apple 
III. 

Although the resolution is effec¬ 
tively reduced in the shaded areas, 
this method is typically used for fill¬ 
ing in areas of pictures rather than for 
outlines, which are normally drawn 
in solid color. A talented artist with a 
digitizing tablet and the appropriate 
software can produce results like 
those shown in photo 10. 

Apple SOS 

Apple's SOS (Sophisticated Oper¬ 
ating System) 1*1 is one of the more 
powerful operating systems available 
for an 8-bit microcomputer and offers 
features usually found only on larger 
machines* SOS supports multiple 
nested directories, handles interrupt- 
driven and DMA I/O, and manages 
the Apple III memory and hardware 
environment. 

A unique feature of SOS is that 
there is no user interface. All com¬ 
munications with SOS are handled by 
the resident language (BASIC or 
Pascal for now) in a fashion compati¬ 
ble with the language syntax* For ex¬ 
ample, with Business BASIC you dis¬ 
play a disk directory by typing 
CATALOG (or CAT), but in Pascal 
you would press F to enter the filter 
and then press E to get an extended 
directory. Rumor has it that Apple is 
working on a separate SOS user-in¬ 
terface package. This would allow ac¬ 
cess to SOS without requiring that a 
language be loaded into the system , 

All Apple III I/O is handled by 
SOS through device drivers. Each 
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irs NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 



MicroAge is your Soiution 
Store ... that means at 
MicroAgeCompuler Stores 
we have a wide seiection 
of time-saving camputer- 
ized business systems 
designed specificaily to 
solve the daiiy cash flow 
problems every business¬ 
man faces. 

MicroAge has computer¬ 
ized business systems that 


quickly and affordably allow you to regain con- 
troi of your criticai accounts receivable... at last 


making it possible for you to carry out effective 
coiiection procedures on a consistent basis. 
MicroAge has accounts receivabie program 
packages to automoticaiiy dispiay and update 


account information; prepare trial balance 
including a balance-due and delinquency aging 


VISIT THE STORE IN TOUR AREA: 


El Paso. Texas 
591-3349 
Tucson, Afi^ona 
<6023 790^«959 
Albuquefque. New Mexico 
( 505 ) 603^0955 
Pleasant Hill, Callfotnio 
(4153 680-1409 


Autord. Colorado 
(3033 696^950 
fk>che$ter. New York 
(7163 244r9000 
Hurst, Texas 
(817) 284-3413 
SolinOn Kansas 
(913) 823-7596 
Oiioryd Park, Illinois 
(312) 349-8080 


MNwoultee, Wisconsin 
(414) 257-1100 
Mountain View. Cal ifomia 
£415) 964-7063 
ScioMsdale, Arizona 
(6025 941 8794 
Anchoroge^ Alaska 
(907) 279-6688 
Son Diego, California 
(714) 278-D623 


report, and take core of dozens of other tasks 
that eat into your time and profit! 

Computerized business systems from the Micro¬ 
Age Computer Store ore available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small busirress or professional practice. 
MicroAge bocks up every system with personal¬ 
ized service, warranty service and repair, instal¬ 
lation, systems consulting, even customer train¬ 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 

MicjoAgB 

^ore 

“The Solution store” =“ 


t^jctidrOson. T^ds IndionapoIlK, Irvdicma Houston T^xq^ 

(214)234-5955 (317)849-5161 (713)440-7547 

Mlmeopoli$, Minuesoto Portland, Oregon W. PolmBeoch Roftda 

(612) 338-1777 £503) 256-4 713 (305) 683-5779 

Omaha. Nebraska Norwalk. Connehcui Toronto Conoda 

(402) 339-7441 £2033 846-0851 (416) 487-5551 

Pboenix, Arizona 3). Louis, Missouri Houston Texas 

£602) 2650065 (314)567-7644 (713)270-9647 

Cdumbus, Ohio Oklahomo City, OWohoma Wllmingion, Delaware 

<614)868-1550 (405) 728-1837 (302)658-3664 

Allentown, Pennsylvania 
(215) 434-4301 


Graphics Mode 

Graphics 

Colors 

Memory 

Main Screen 

Alternate Screen 

Resolution 

Available 

Used 

0 

4 

280h by 192v 

black and white 

8K 

1 

5 

28Clh by I92w 

16 colors with 
limitations 

16K 

2 

6 

560h by 192v 

black and white 

16K 

3 

7 

140h by 192v 

16 colors, 
no limitations 

16K 


Table 4: The Apple III graphics modes, resolution^ available colors, and graphics 
screen memorg requirements. Each main mode allows two separate screen buffers so 
that one screen may he updated while the other screen is displayed. When the black- 
and-white grayscale video output is used, the 16 colors are output as 16 gray levels 
from black to white. 



Pboto 8; An ejcample of the Apple lITs 280- by 192-pijcel limited 16-color mode. While 
there are some limitations on the combinations of colors that cart be displayed next to 
each other, this mode offers the highest color resolution and is useful m many applica¬ 
tions. 


device driver is a group of routines 
designed to communicate with a par¬ 
ticular hardware device and provide a 
uniform interface to SOS. For exam¬ 
ple, in a minimal Apple III system, 
you need the device driver .CON¬ 
SOLE to handle the keyboard and 
text display, as well as .FMTDl to 
handle the system floppy disk. Some 
of the other drivers included with 
the system are .AUDIO, .RS232, 


.PRINTER, and .GRAFIX. Even 
though the RS-232C interface and the 
graphics display hardware are in¬ 
cluded in the Apple III, they are con¬ 
sidered optional I/O devices for pro¬ 
gramming purposes. 

The System Configuration Pro¬ 
gram (SCP) provides a variety of 
tools that allow you to modify and 
reconfigure the system device drivers. 
Once the device drivers are specified, 


the SCP can regenerate a version of 
the system that meets your particular 
requirements. You can also use the 
SCP to specify whether a driver will 
be active or inactive. When the 
system is booted up, only the active 
drivers in the SOS.DRIVERS file will 
be loaded and require memory space. 
From the programmer's point of 
view, device drivers are treated as 
files and can be used from either 
BASIC or Pascal, With Business 
BASIC they may be opened, ac¬ 
cessed, and closed like any other file, 
(You can pass commands and data to 
an opened driver simply by using the 
PRINT# statement,) For example, the 
following Business BASIC lines 
would list the current program on the 
Silentype printer if the .SILENTYPE 
driver were installed: 

10 OPEN#l, ".SILENTYPE" 

20 OUTPUT#! 

30 LIST 
40 CLOSE#l 

SOS allows the disk drives to be ac¬ 
cessed either by their device name 
(e.g.,.Dl) or by the volume name of 
the disk currently in the drive (e,g,, 
MYDISK). Suppose that line 10 from 
the previous example were changed 
to read: 

10 OPEN#!, 'TVIYDISK/LISTHLE" 

This would cause the program listing 
to be sent to a file called LISTFILE on 
a disk called MYDISK, 

Unlike most systems which provide 
a single disk directory, SOS treats a 
directory like any other file. You can 
create and maintain directories easily 
with the same commands (LOCK, 
UNLOCK, RENAME, DELETE, etc.) 
that are used to maintain other files. 
You can assign any type of file to a 
directory, and any given directory 
may be a file assigned to another, 
higher-level directory. 

The key to dealing with these 
nested levels of directories is the SOS 
pathname. Using device and file 
names separated by slashes, you can 
tell SOS what path to follow through 
various levels of directories. For ex¬ 
ample, the pathname /MYDISK/ 
RECORDS/CHECKS/JAN.81/ would 
search the system for a disk volume 
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GREAT IDEAS... 
Down to Earth 

Products 


(AVAtLABiE SOON) 


SDS-S100 CHASSIS 
6 Slot Molherboard 
Complete power supply 
Uiltize reguJer or TNnIme drive 


SDS-MULTtPLEXER/DISPLAY 

Three BS232C 1 lo 2 Switches 
Two Se^ren Segment Status Display 
(Can be used as a line monitor tor data 
communications link) 
(route RS232 to one of two devices) 



NEC-FLOPPY DISK DRIVE 

Double Sided 

Single Denslly/Ooubte Density i 
Up to 2.4 Megabyte 
SPECIAL PPlCiNG 




SDS-HARD DISK INTERFACE 

MIcropoiis 1220 Series 
interface Adapter 


DS-SLAVE 


SDS-SINGLE BOARD COMPUTERS 
Z80A CPU 6dK Bank Switch Mcmcry 
2 RS232 Channels 4 Timers IEEE 690 Buss 
Interlace 
4 Parallel ports 

NEC 765 FPC with PLL to all Shugart 
compatable drives (SOS-Master only) 




VERRA am SCIENCES Fresno CA f Marketing Division, 21162 Lorain Ave., Fairview Park, Ohio 44126 

12161 WnMI? 








Photo 9: Two examples of the 140- by 192-pixel full 16-color mode. 



Photo 10; A talented artist with a digitizing tablet and the appropriate software can 
produce results like this by using blended colors in the Apple lITs 140- by 192-pixel 
color mode. 


named MYDISK, locate the directory 
RECORDS {which itself would con¬ 
tain the subdirectory CHECKS), and 
then locate the file JAN.81. The path¬ 
name specifies the sequence of direc¬ 
tories to follow when accessing a 
given file. As a convenience, SOS 
provides a pathname prefix facility. 
By using PREFIXS in the previous ex¬ 
ample, we could have set the path¬ 
name prefix to /MYDISK/RECORDS/ 
and then simply referred to 

CHECKS/JAN.ai, 

File types supported by SOS in¬ 


clude DATA, which holds raw binary 
data; PASTXT (a Pascal text file); 
PASCODE {a machine language or 
Pascal program file); BASIC program 
files; ASCII files of unformatted text; 
PASDTA (Pascal data files); CAT or 
director files; FONT files for the 
programmable character generator; 
and FOTO files, which store graphics 
screen images. 

Business BASIC 

Although it is fairly conventional, 
Apple's Business BASIC provides a 


combination of advanced and unique 
features that makes it an easier lan¬ 
guage to use than Applesoft BASIC. 
With Business BASIC you should be 
able to write shorter programs with 
fewer errors. (See tables 5a-5e for a 
summary of the language.) 

Business BASIC supports both 
TEXT and DATA files. The com¬ 
mands PRINT# and INPUT# are used 
to access text files while READ# and 
WRITE# allow you to store or read 
any type of data in a DATA file. All 
files may be sequential or random ac¬ 
cess (with the record size defined 
when the file is created). You can also 
use the word CREATE to make new 
files and directories. Directory entries 
may be examined by reading sequen¬ 
tial text records from a directory file. 

The language also provides for¬ 
matted I/O. To output data to either 
the screen or a file, you can specify 
the format with an IMAGE statement 
or within the PRINT USING state¬ 
ment. The Apple IIFs output formats 
are very flexible. Numbers may be 
printed in fixed-point, floating-point, 
scientific, or engineering formats. 
You can also align the right or left 
edges of the output to a particular 
column or center the output if you 
wish. 

Four main data types are available 
in Business BASIC. You can use in¬ 
tegers ranging from — 32,768 to 
+ 32,767, real numbers with 6-digit 
precision, long-integers with 64-bit 
binary precision, or strings that can 
vary from 0 to 255 characters. Arrays 
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MOM THAN EVER, niUtl HOME nMPU^ 
ME SPEAKING YOUR UWGUMiL 


With more program languages than ever to choose from, you 
now have more opportunities than ever to utilize the amazing 
capabilities of the ATARI 800™ Home Computer. 

Whether you’re a beginning programmer, or at the fore^ 
front of the art, you’ll find an ATARI programming language 
that can make your task quicker and simpler than ever 
before. Just look at what ATARI has to offer: 

ATARI Microsoft BASIC— Now we offer the industry 
standard, the most powerful Microsoft BASIC yet. With 
simple commands, it allows you to take advantage of unique 
ATARI hardware features such as our well-known player/ 
missile graphics. Iror ease of programming, it includes 
n-dimensional arrays for numerics and string handling. And 
importantly conversion procedures axe simple. 

ATARI Macro Assembler— Faster and more powerful than 
any ATARI language before, the ATARI Macro Assembler 
also allows you to access more memory space. And its excel- 
I lent for I/O interface and manipulation of such features as: 

1 player/missile graphics, sound registers and peripherals, 

'In addition, the macro processor and “include” file library 
features speed-up program development considerably 

Fig-FORTH— For specialized programming needs, such 
as educational or game applications, ATARI Fig-FORTH is 
uniquely effective. F^-FORTH combines power and sim¬ 
plicity in an efficient lOK size, with characteristics of an 
interpreter and the speed of machine language code. 

ATARI BASIC— An affordable and easy to use BASIC that 
requires only 8K of memory. It allows you to take advantage of 
the spectacular ATARI graphics and sound capabilities. 


And its immediate mode error messages greatly simplily 
debugging, 

ATARI Assembler Editor— An excellent tool CO assist the 
assembler-programmer in creating, editing and debugging 
assembly programs. 


PILOT— ATARI PILOT is an exceptionallearning language, 
with built-in ’'turtle” graphics to let you create spectacular 
designs and pictures with very short programs. Simple one 
or two'letter commands allow you to create a dialogue with 
the computer. And a single “match” command can perform 
complex text evaluation and pattern-matching instantly. 


ATARI Pascal —An excellent high-level language for 
teaching structured programming, and for developing and 
maintaining programs. In addition to offering all the features 
of the ISO Pascal standard, ATARI Pascal offers unique 
extensions that allow you to take advantage of ATARI graphics 
and sound capabilities. 

ATARI is constantly developing new ways to help you get 
more out of your ATARI 800 Home Computer. So watch 
for more innovative and exciting programming 
languages from ATARI in the future. 

For more information, write to ATARI, Inc,, 

Dept. C1Z,E0. Box 16525, 

Denver, CO 80216, ATARI 

AIAftl. Inc AH RiKhca Rcser^'ed 
•Avatlflbfct froin rhe AIARI Exchani;[e 
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ATARI HOME COMPUTERS 

We’ve Brought TTie Computer Age HomeX 




Command 

Description 

CATALOG 

CHAIN 

CLEAR 

lists a disk directory 

executes a program from disk leaving variables intact 
clears program variables 

CONT 

CREATE 

DEL 

continues interrupted program 
creates a new fife or directory on disk 
deletes a specified range of BASIC lines 

DELETE 

HOME 

INVERSE 

deletes a file from disk 

clears current text window and places cursor in upper left-hand corner 
sets further text output to Inverse video characters 

LIST 

LOAD 

LOCK 

lists BASIC lines 
loads a BASIC program 
protects a fife from alterations 

NEW 

NORMAL 

NOTRACE 

clears a program and variables f rom memory 
sets further text output to noninverse video 
turns off trace option 

UNLOCK 

RENAME 

RUN 

removes protection from a disk file 
changes name of file on disk 

loads and runs programs from disk or runs current program 

SAVE 

TEXT 

TRACE 

saves cyrrent program on disk 

sets screen to text mcde with full-screen window 

turns on trace option 

Table 5a; A summary of Business BASIC commands. 


Statement 

Description 

CLOSE 

closes all open files 

CLOSE# 

doses a particular file 

DATA 

standard DATA statements 

DEED FN 

user<leflned function 

DIM 

dimensions arrays 

END 

ends program 

FOR.. NEXT 

standard FOR loop 

GET 

reads a single character from the keyboard or an EXEC text file 

QOSUB 

executes a subroutine 

GOTO 

continues execution at a specified line 

IF.. .GOTO.. .ELSE 

modified IF statement 

IF.. .THEN., .ELSE 

standard IF statement 

IMAGE 

defines a PRINT USING format 

INPUT 

reads data from the keyboard 

INPUT# 

reads text from a disk file or other open device 

INVOKE 

loads an external file module of assembly-language routines 

ON EOF# 

sets up end-of-file error trap 

OFF EOF# 

turns off end-of file error trap 

ON ERR 

sets up general error trapping 

OFF ERR 

turns off general error trapping 

ON KBD 

sets up keyboard Interrupt handling 

OFF KBD 

turns off keytXJard Interrupt handling 

ON QOSUB 

standard computed GOSUB statement 

ON GOTO 

standard computed GOTO statement 

OPEN# ...AS 

opens a file as INPUT. OUTPUT, or EXTENSION 

OUTPUT# 

sends subsequent output to file 

PERFORM 

executes a previously Invoked routine 

POP 

removes one level of subroutine nesting 

PRINT 

prints to current output device or file 

PRINT USING 

prints using a given format 

Table 5b: A summary of Business BASIC statements. 

Table 5b contmmd on page 114 


without dimensional limits can be 
created out of all four data types. To 
convert between the various data 
types, Business BASIC provides the 
numeric functions CONV, CONV%, 
CONV&, and CONV$, all of which 
will accept arguments of any type and 
will produce real, integer, long- 
integer, and string results, respective- 

ly. 

An interesting feature of Business 
BASIC is its use of reserved variables 
to access and control certain system 
functions (see table 5f for a 
summary). Reserved variable names 
are used to hold error codes, the file 
record numbers, or the code for the 
last key pressed. Others may be used 
to hold or control the cursor position 
on the screen, set the listing 
FOR. . .NEXT loop indent level, con¬ 
trol the listing line length, or set the 
SOS pathname prefix. 

One of Business BASIC's most 
powerful features is its ability to use 
invocable modules. An invocable 
module is a file of external procedures 
and functions, written in assembly 
language or Pascal, that can act as an 
extension to the BASIC language 
once invoked {loaded into the 
system). The modules provide 
features that are sometimes necessary 
but were not built into the Business 
BASIC language. The modules in¬ 
clude VOLUMES.INV, which is used 
to show which volumes and devices 
are present in the system; READ- 
CRT.INV, which is used to read 
characters from the video display; 
EXDWNLOAD.INV, which is used to 
load special text fonts into the Apple 
IIPs character generator; and RE- 
NUMBER.INV, which provides a 
variety of functions including pro¬ 
gram renumber, append, and merge. 
Another more significant module is 
BGRAF.INV which provides all the 
graphics procedures and functions 
used by Business BASIC. 

Once a module has been invoked, 
the external procedures and functions 
provided in that file are accessed by 
using the BASIC commands PER¬ 
FORM and EXFN. For example, the 
line 

PERFORM PENCOLOR(%BLUE) 

would execute the procedure to set 
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SVSTEMASTER* 


The Next Logical Step 


Teletek FDC-I, The First Step 

A CPU, floppy disc controller 
and I/O all on one board. 

Until SYSTEMASTER® the 
most powerful IEEE-S-100 board 
on the market. 


Teletek SBC-1, The Second Step 

A board designed for use in high perfor¬ 
mance, multiprocessing systems. SBC-1 
combines its own CPU,serial and parallel 
ports, 128K of segmented memory and FIFO, 

SYSTEMASTER®, The Next Logical Step 

Teletek's newest product — a breakthrough in S-100 
board design. SYSTEMASTER® is a complete system. 
No other boards are required. It doesn't even require 
a bus! 



But, when used with an S-100 bus, SYSTEMASTER® 
has even more capabilities. You can readily expand 
to multi-user or multi-processor systems using 
SYSTEMASTER® as the master board. 


SYSTEMASTER® Features: 

Floppy controller; controls mini and/or 
maxi drives; variable independently- 
adjustable pre-write compensation. 
CPU:4MHzZ80A 
• Two RS-232C ports. 

Two full parallel ports, 

64K bank-selectable memory 
variable from 32K to 60K. 
Remaining memory is fixed at top of 
64K address space. 

DMA; allows transparent data transfer to 
floppy disks and other devices without 
CPU wait states. 

Relocatable EPROM/ROM/PROM; 2K, 4K or 8K 
with deselect capability. 

Real-time clock. 

Operating systems available: Digital Research 
or Turbodos. 

Parallel ports may be connected to Teletek's PSC 
board for RS-422 capability. 


FELETEK 


© Teletek 1982 


9767F Business Park Drive Sacramento, CA 95827 (916)361-1777 
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Tabk 5h continued; 


Statement 

Description 

PRflsrr# 

PRINT# USING 
READ 

prints to a particular output device or file 

prints to a particular file or device using a given format 

reads information from DATA statements 

READ# 

REM 

RESTORE 

reads information from a data file 

standard remark statement 

resets read pointer to start of DATA list 

RESUME 

RETURN 

SCALE 

returns from on ON ERR statement 

returns from a subroutine. ON KBD or ON EOF routine 

adjusts PRINT USING decimahpoint position 

SPC 

STOP 

SWAP 

used In PRINT statements to output numbers of blanks 

stops program execution 

swaps the values of two given variables 

TAB 

WINDOW 

WRITE# 

used in PRINT statements to position the cursor to a particular 
column 

sets the text/sc roll window size and position 
writes Information to a data file 


Function 

Description 

ABS 

absolute value 

ASC 

converts ASCII character to Its numeric value 

ATAN 

arc tangent 

BUTTON 

paddle-button state 

CHR$ 

converts number to equivalent ASCII character 

CONV 

evaluates expression—returns real number value 

CONVS 

evaluates expression—returns string value 

CONV& 

evaluates expression—returns long-integer value 

CONV% 

evaluates expression—^returns integer value 

COS 

cosine 

EXFN 

executes an invoked external function that returns a real number value 

EXFN% 

executes an invoked external function that returns an Integer value 

EXP 

exponential, base e 

HEX$ 

returns a string that represents the hexadecimal value of the expression 

INSTR 

searches a string for a substring and returns location of occurrence 

INT 

largest Integer less than or equal to argument 

LEFTS 

takes substring starting with first character 

LEN 

length of a string 

LOG 

natural logarithm 

MID$ 

extracts a substring from a given string 

PDL 

returns a game-paddle position 

REG 

returns current file record number 

RIGHTS 

takes substring ending with last character 

RND 

random number 

SGN 

sign of argument 

SIN 

sine 

SQR 

square root 

STR$ 

converts a number to a string 

SUBS 

inserts a substring Into a given string 

TAN 

tangent 

TEN 

converts last four characters of a string from a hexadecimal text image to a 
decimal value 

TYP 

returns the data type of a file record 

VAL 

converts a string to a numeric value 

Table 5c: 

A summary of Business BASIC functions. 


the graphic drawing color to blue, 
provided that the variable BLUE has 
previously been defined properly. 

While external procedures may 
be passed only integer values, exter¬ 
nal functions can return either integer 
or floating-point numbers. The re¬ 
served word EXFN% is used to call 
functions that return integers and 
EXFN accesses functions that return 
real values, 

BASIC Graphics 

Although you could use graphics 
from BASIC by simply opening the 
,GRAFIX driver and sending charac¬ 
ters directly to it, the BGRAF.INV 
module provides a much cleaner and 
more powerful interface. It essentially 
adds a number of graphics commands 
to the Business BASIC language. (A 
similar library unit is included with 
Apple 111 Pascal,) The ,GRAFIX 
driver must still be present and 
opened because you need a controller 
for the graphics hardware, but all 
graphics operations are performed by 
the external procedures and functions 
provided by BGRAF. The following 
two lines provide all the setup re¬ 
quired: 

100 OPEN#l, ",GRAFIX" 

110 INVOKE ^BGRAFJNV" 

BGRAF provides all of the stan¬ 
dard graphics operations. You can set 
PENCOLOR and the background 
FILLCOLOR, plot dots at absolute or 
relative positions with DOT AT and 
DOTREL, draw lines to absolute or 
relative points with LINETO and 
LINEREL, and position the graphics 
cursor with MOVETO and MOVE- 
REL, BGRAF supports a graphics 
VIEWPORT that allows you to limit 
graphics drawing to a particular area 
of the display screen. 

Text may be displayed with graph¬ 
ics by simply sending it to the opened 
,GRAFIX driver with a PRINT# state¬ 
ment, NEWFONT lets you redefine 
the graphics text font by specifying 
character form, height, and width. 
The SYSFONT command switches 
you back to the current text-mode 
display font. 

Predefined images stored in integer 
arrays may be displayed with DRAW- 
IMAGE. A given array may hold a 
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Give your system 
some NEC, and watch 
its performance soar. 


NEC s crisp, clear, high-performance JC1202 NEC's classic green monitor (JS1201), one of 

RGB color monitor, an industry standard. Also computing s performance legends. Non-gJare 
available: the JC120] composite video version, screen, easy on the eye. And the checkbook. 



The impressive new NEC dot matrix printer. Parallel interface, 100 cps, 2K buffer, pin or friction 
feed. Stunning performance and versatilrly In the hottest new peripheral of the year. 


Peripherals from NEC can make almost any computer ^stem better. 

Owners of Apple®: Radio Shack®: Atari®, IBM®, and many other personal 
computers will find their equipment to be compatible with NEC's 
famous monitors, as well as our highiy-featured new PC-8023A dot matrix 
printer. [Some configurations may require a different interface.) 

Ask your dealer for a demonstration. 



NEC Home Electronics (USA) 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 
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The best software for 
the IBM Personal Computer. 
Could it be yours? 


Attention, all programmers. Heres a 
chance to reach the top. 

If you Ve written software chats completed 
and runs on the IBM Personal Computer, we 
could be interested in publishing it. 

(We also could be interested if it runs 
on another computer. If we select your software, 
we'll ask you to adapt it to our system.) 

But be advised. 

Our cxjx^ctations are grear. 

Because the software wc publish must be 
good enough to complement IBM Personal 
Computer hardware. In fact, the more you take 
advantage of all our hardware capabilities (see 
the box at right), the more interested in your 
software we become. 

Think about incorporating color graphics 
into your program, for example. 

Use sound. Consider the power of our 
keyboard and remember to utilize the ten 
programmable function keys. 

In all cases, weTe interested in "friendly” 
software—with emphasis on quality and wide 
appeal. Programs with the greatest chance 
of being published must be easy to use, offer 
a better way to accomplish a task and provide 
something special to the user. 

What kinds of programs? All kinds. 
Education. Entertainment. Personal ^ 
finance. Data management. Self improvement' it. 
Games. Communications. And yes, business. 


We select programs that will make the 
IBM Personal Computer an even more useful tool 
for modern rimes. 


IBM PERSONAL COMPUTER SPECIFICATIONS 


User Memory 
l6K-^l2Kbvi(2^* 

Microprocesiior 

AiudJj^ty Metnory 

2 or^kjnnl Internal 
dlNkL’tte 

160K bytes (ir320K 
bytes per dLskette 
Ke^^ard 
83 kevN, 6 ft. atrd 
artochtsi lo 
system unit * 
lOfumilon keys* 
10-key numeric pad 
lactite feedback* 
Didjjincjsdes 
ft iwvr-cm self testing * 
ftirity checking* 


Display Screen Permanciit Memory 

i ligh-rt‘M>[utii HI * {ROM) 40 K I'lyto * 

flO chcinKatrc?* x 2 '^ llnejs Color/Graphics 
Upper :intl k jwvr 

Green pilescreen * i!6 co]t>i^* 

256 chaottersand 


Operating Systems 

DOS, I rcSD-]i Sy-siem. 
CP/M.H6t 


bASIC, ftiscal, FOm'RAK, 
MAC-HO As.'iemhler; 
COBOL 
Printer 
BiUirmksnal* 
flO cliiirycttrrs/.sucontl 
12 cliiirjcter .sty'les^ up to 
132 charaaers/line* 

9 S£ 9 ctwJcter mairi^c * 


symlxiLs in KOM* 

4color resolution 
320li 3t 2®v* 

Bktck & white rewituiicm: 

6401a j(200v* 
SiniujEaricousgr^hk.s & 
text caixibiMty*^ 
Cc}nimiinlcalinn!i 
KS^232C interface 
A-synchroiious (stiiit/stcjp) 
pnutooil 

Up lo 9600 lists per second 


•ADVANCED FEATURES FOR PERSONAL COMPUTERS 


So, if you think your software is the best, 
consider submitting it. If it s accepted, we'll take 
care of the publishing, the marketing and the 
distribution. All you have to do is reap the 
benefits of our new royalty terms. And you're free 
to market your program elsewhere at any tim 
even if you license it to us. 

We're offering the ladder Think about 
taking the first step. 

For information on how to submit your 
program, write; IBM Personal Computer, 
External Submissions, 

} Dept, 765 PC, Armonk, 

I I New 'terk 10504. 



The IBM Personal Computer 

A tool for modern times 


For an authorized IBM Person^d Computer d^er near you {or infornrndon from IBM about quantity purchases) call 800-447'47C>0. In Illinois, 800-322-4400. In Alaska or Hawaii. 800-447-0890. 
tUCSD p-Syscem is a trademark of the Regents of the UniTJCfsity of California. CP/M‘86 is a trademark of Digital Research. Inc. 
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Data Type 

Type Name 

Range 

16bit Integer 

integer 

-32768 to 32767 

64-bit integer 

long-integer 

± 9223372036654775807 (± 2« - 1) 

32-bit lloating point 

real 

±10" with 6 digit precision 

character strings 

string 

0 — 255 characters 

arrays 

{all types) 

no dimensional limits 

Table 5e: A summary of Business BASIC data types and ranges. 


Operators 

Type 

+ - ’ / DIV MOD 

arithmetic 

AND OH = < > 
>< <> < = 

logical 

NOT 

unary logical 

+ 

string concatenation 

Table 5d: A summary of Business 
BASIC data operators, DIV and MOD 
apply only to the long-integer data 
type. 


Variable Deseriptlon 

EOF holds reference number of file causing an EOF error 

ERR holds error type code of moat recent error 

FRE holds amount of remaining bytes of memory available 

HPOS holds/controls cursor horizontal position 

INDENT holds/controls number of spaces to indent FOR , *. NEXT loops in iistings 
KBD holds the ASCII value of the last key pressed 

OUTREC holdsycontrots the maximum line length output by the LIST command 
PREFIXS holds/sets current SOS pathname prefix 
VPOS holds/controls current cursor vertical position 


Table 5f: A summaty of Business BASIC reserved system variables. 


Procedure 

Description 

DOTAT 

DOTREL 

DRAWIMAGE 

plots a single dot at a given position 

plots a dot relative to current position 

draws a rectangular bit-map Image at current position 

FILLCOLOR 

FILLPORT 

GLOAD 

sets background color 

fills current VIEWPORT with FILLCOLOR 

loads and displays a FOTO file from disk 

GRAFIXMODE 

GRAFIXON 

GSAVE 

specifies graphics mode and buffer choice 
switches display to current graphics mode and buffer 
saves current graphics display as a FOTO file on disk 

INITGRAFIX 

LINEREL 

LINETO 

sets full-screen VIEWPORT, places cursor at upper left-hand corner and 

sets normal color and transfer tables 

draws a line relative to current position 

draws a line from current to an absolute position 

MOVEREL 

MOVETO 

NEWFONT 

positions cursor relative to current position 
positions cursor at an absolute position 
used to specify a new graphics character font 

PENCX)LOR 

RELEASE 

SETCTAB 

sets current PLOT and DRAW color 
frees highest graphics buffer memory 
sets a color-table entry 

SYSFONT 

VIEWPORT 

XFEROPTfON 

causes normal system character set to be used as graphics character 
font 

defines graphics-drawing window size and position 
defines the logical operation that places dots on the screen 

XLOC 

XYCOLOR 

YLOC 

returns graphics-cursor x position 

returns color of dot on screen at current position 

returns graphics-cursor y position 

Table 5g: A summary of Business BASIC graphics procedures. 


number of images that can be selected 
with the DRAWIMAGE arguments. 

One of the most interesting features 
of BGRAF is its control of color. By 
using two controllable processes—the 
color table and the transfer option— 
you can modify the effects of plotting 
and filling operations. 

With 256 entries, the color table 
specifies which c ol or resu 1 ts from 
plotting a dot of a given ''source col¬ 
or" on top of a dot of a given "screen 
color." The color table is initialized to 
simply display the source color re¬ 
gardless of the existing color of the 
specified dot position. However, by 
altering the mapping conditions in the 
color table you can establish a color 
precedence. This precedence allows 
lines to appear to pass under or over 
existing images, or it can produce a 
number of other interesting effects. 

To alter a color-table entry, you 
use the enternal function SETCTAB. 
The form of the statement would be: 

SETCTAB (%SOURCECOLOR, 
%SCREENCOLOR, 
%RESULTCOLOR) 

The following example would alter 
the color table so that when an 
orange dot was printed onto a blue 
background, the resul t would be 
green: 

SETCTAB (%9, %6, %12) 

Table 3 shows a summary of the 
graphics colors and their color 
values. 

The black-and-white equivalent of 
the color table is the transfer option, 
which describes the logical operation 
used to place dots on the screen. De¬ 
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. . . the PERSONAL LANGUAGE ™ system 
that mirrors your commands using 
your own wordsi 



SAWy is a miracufous new 
information handiing system. 
SAWY is an automatic database 
management system. - 

SAWY is a new ieveJ of 
machine inteiiigence. 

SAWY, part hardware, 
part software, is the 
beginning of truiy 
' Personal Computing ". 


Through SAWY, you and your 
computer talk to each other In your 
own naturaL conversational 
English [or Spanish, or 
French, etc, 

it learns from you 
what you want 
done in your own 
personal language. 

Once SAWY learns 
your language It 
can create any file 
you wish. Input, 
output, additions, 
changes and 
4 deletions are 

t arranged for you. 

# SAWY's 'Robot 

Programmer' 
been trained 
to write 100% 
of the programs 
needed to manage your 
database information. 


Tradefnark: SAWY, Robot Programmer: 
Excaflbur rechnologfes Corporation. 


What SAWY is — 


■Wfiat SAWY does: 


[r What YOU discover— 

You'll discover that SAWY 
recognizes your personal words, 
even If misspelled, or even if you use 
a phrase never used before J 

SAWY continues to grow through 
use to become better and better at 
understanding your commands. 

Eventually, you will see SAWY as a 
mirror to your own way of thinking 
and working. It is a re-deffnitlon of 
"user-friendly'. 

SAWY, it s the first system that truly 
means "personal computing '. 

SAWY Is like no other system on 
earth. 

SAWY cost S950. 

Seeing is believing. SAVVY is on 
display at selected computer retail 
locations. Call for the name of your 
nearest dealer. 

CP/M is a trademark of Digital 
Research Corp. 


Personal Language: SAVVY Marketing 
International. 


SAWY runs on CP/M’“ 
and Apple DOS. 


Apple Is a Trademark of Apple Computer 
Inc. 


100 South Ellsworth Street, 9th Floor. San Mateo, CA 94401 


SAVVY 


(415) 340-0335 







pending upon the option specified, a 
dot (or its inverse) may replace exist¬ 
ing data, overlay it, invert it, or erase 
it with new data. The XFEROPTION 
procedure and an argument specify 
the transfer mode. The transfer op¬ 
tion may also be used with color 
data, but predicting the results is dif¬ 
ficult. 

Although circle drawing and turtle 
graphics are not supported, BGRAF is 
still a very nice package of routines 
that should allow you to produce a 
wide variety of color graphics. (See 
table 5g for a summary.) 

Business BASIC Performance 

Although Business BASIC is much 
more powerful than the Apple IFs 
Applesoft BASIC, it is not much 
faster. Tests with the series of sixteen 
benchmark programs shown in listing 
1 indicated that while Business 
BASIC is faster than Applesoft in 
some areas, it is slower in others. The 
net result should be a slight to 
medium speed improvement, depend¬ 


ing upon the program being run. 

The best test in the series was prob¬ 
ably the Sieve of Eratosthenes prime- 
number program used by Jim Gib 
breath (see "A High-Level Language 
Benchmark," September 1981 BYTE, 
page 180)^ Although this program is 
more representative of average pro¬ 
gram execution than any of the other 


The execution speed 
advantage of the 
6502B Is largely 
cancelled out by 
the complexity of 
Business BASIC. 


benchmarks, it uses only addition 
and subtraction and does not have a 
wide variety of BASIC statements. In 
this test, the Apple III proved to be 
slightly faster than the Apple II but 
slower than the IBM Personal Com¬ 
puter or the 4 -MHz ZSO. 


From the results of this limited set 
of benchmarks, it seems that the exe¬ 
cution speed advantage of the Apple 
IIFs 6502B is largely cancelled out by 
the increased complexity of Business 
BASIC. However, I suspect that in 
larger programs Business BASIC will 
turn out to be a good deal faster than 
Applesoft. The combination of its 
powerful built-in features and in¬ 
vocable modules will eliminate the 
code required in Applesoft to accom¬ 
plish the same functions. Also, if the 
benchmark programs had included 
the appropriate code to turn off the 
video screen during time-critical 
calculations, an additional 30 percent 
speed increase could have been 
gained by allowing the 6502B to run 
at 2 MHz. This would have placed the 
Apple III ahead of the IBM and Z80 
computers in many tests. 

Although benchmarks always have 
some validity, they may or may not 
be significant in a given application. 
It is best to approach the results with 
caution—the programmer frequently 





What is 

Umque-NISS7 


An unprecedented forecasting 
software support service that 
provides you with one-on-one 
interaction with our staff of 
professionals. 


Maximize your personal productivity 
through the use of our forecasting 
software, a one-year service 
agreement, newsletters and prompt 
access via our toll-free hot lines. 


The leading forecasting software 
packages available today for the 
leading pei^nal computers. 


Call us now and profit /rom (he 
integrotion between you, the 
discerning end-user, and hdSS. (he 
unequa/led direct support service. 


niss 


NATIONAL INTEOPATEQ BOFTWARE SERVICES, INC, 


l-800-525^OFr 

In Colorado (303) 694-1994 

8800 East Arapahoe Road, Englewood. Colorado, 80112 

BY 9/62 
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SONICS 



SD ^ 
SYSTEMS 


BOARD LEVEL PRODUCTS 


SONICS MICRO SYSTEMS’ PLEDGE TO THE 
CUSTOMER IS: 

1. PROFESSIONAL TREATMENT 

2. FULL TECHNICAL SUPPORT 

3. ON-TIME DELIVERIES 

4. COMPETITIVE PRICES 
ORDER ENTRY, STATUS AND DELIVERY. 

THAT’S OUR JOBI 
TECHNICAL PROBLEM SOLVING. 

THAT'S OUR JOB! 
DELIVERY ON TIME, ON PRICE. 

THAT’S OUR JOBI 

THE BEST FOR LESS. 

THAT’S OUR JOBI 


SBC 200 _ 

EXPANDORAM II _ 

EXPANDORAM III _ 

VERSA FLOPPY II _ 

VDB 8024_ 

MPC-4 _ 

Z-80 STARTER KIT__ 

MODEL 200 64K RAM 
SOFTWARE BANK SELECT 


1500 N.W. 62ND STREET • SUITE 508 


DEUVERS: 


CAN YOU AFFORD NOT TO TRY OUR AIVROACH? FT. LAUDERDALE, FL 33309 • 1-800-327-5567 

, IN F LA CA L L 305-776-7177 

Cllentes Latinoamericanos seron alendidos por nuestro departamento Intemaclonal (en espanol}, bajo la 


gerencia de la LCDA, Joan Voyles. 
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(Data 


To automate your 

■it 


'.fe 


Exciting new capobiillies can biossom in your tab—when 
you automate it with the DAISi famiiy of data acquisition 
peripherais for your Appie Computer. 

DAtSI interfaces, from interactive Structures, turn your econom¬ 
ical Apple into a personal electronic lab assistant. DAtSI prod¬ 
ucts are designed to read Instruments and sensors, control 
temperature and pressure ... with reliability and precision. 
Here’s o rundown on some DAISI interfaces 
AM 3,12-Bit Analog Input System-$550 

■ 16 input channels ■ 20 microseconds conversion time. 

AI02,6-Blt Analog Input System—$299 

■ 16 input channels ■ 70 microseconds conversion time. 

AO03,8-Blt Analog Output System-$19S-$437 

■ up to 8 independent channels ■ range and offset adjustable. 
DI09, Digital Interface with Timers—$330 

■ timing and interrupt capability ■ direct connection to BCD 
digits, switches, relays. 

Don't settle for garden variety equipment for your laboratory 
applications. Get the best—at a great price. Pick a DAISI I 


Call us for the DAISI dealer near you. 


Interactive Structures Inc. 

146 Montgomery Ave. 
Bala Cynwyd, PA 19004 
(215)667-1713 


All DAISI Interfaces come 
complete with coble, fn- 
£tructionat diskette and 
comprehensive manual- 


Listing 1: Execution benchmark pro¬ 
grams. See table 6 for a summary of their 
results. 


Listing la: tests a null loop. 


60 

Fl=2.71828 


80 

8=3.14159 


106 

FOR 1=1 TO 

5000 

320 

NEXT I 


Listing lb: tests J?EM execution time. 

100 

FOR 1=1 TO 

5000 

120 

REM 


140 

REM 

r 

160 

REM 


180 

REM 


200 

REM 


210 

REM 


240 

REM 


260 

REM 


280 

REM 


300 

REH 


320 

NEXT 1 


Listing Ic: tests the If. * 

.THEN state- 

menf. 



60 

N=2.71S2S 


80 

8=3.14159 


100 

FOR 1=1 TO 

5000 

120 

IF H<B THEN 320 

320 

NEXT 1 


Listing Id: tests addition. 

80 

H=2.71828 


80 

8=3.14158 


100 

FOR 1=1 TO 

5000 

120 

0=0+8 


320 

NEXT 1 



Listing le: tests muftipficfltmtt. 

m B^3.14159 

100 FOR 1=1 TO 5000 

120 

320 NEXT I 


Listing If: tests division. 

B0 1^=2.71828 
80 8=3.14159 

180 FOR 1=1 TO 5000 
120 

32© NEXT I 


Listing Ig: tests exponentiation. 

60 R=2.71828 

80 8=3-14159 

100 FOR 1=1 TO 5000 
120 C=R-^'-e 

320 NEXT I 

Listing 1 continued on page 124 
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MODEL GB75® 
Typewriter interface 

ale to IBM Electronic 50. 60, 

Typewriters Interface ■ 

3ds IBM keyboard in parallef 
h Apple keyboard ■ Sup- 
ts the IBM code functions 
ng an escape sequence ■ 
jes at about 13 characters per 
ond ■ Prints from Integer 
Applesoft programs ■ Sup^ 
ts the "Control 1 Number N " 
ailel line tengih mode se- 
lence m Has switch selec- 
le upper/tower case I/O SO, 

78 continuous from feed 
36 lengths, 40+video, 80, 95. 
character line lengths 

jgested price $225.00 

MECARD \m 

Iti-function time utifity for the 
PLE IJI computer system, 
ntains the yearofthecerftury, 
month, the date, the day of 
ek, the hour, the minute, the 
ond. ■ A countdown timer 
h a range of one milfisecond 
999 hours. 59 minutes, 59 
:onds, 999 milliseconds ■ 
ectable 12 or 24 hour time 
mats ■ Diagnostic error 
)orting ■ Puffy compatible 
h the APPLE SOS operating 
item 

ggested price $19S.DD 

Ib 416 for Dealers only CiTciie9 for OEM 


MODEL 150 TYPE 
AHEAD BUFFER 

■ Up to 40 character type ahead 
capabiiiiy • Enter commands 
or data while your Apple Is pro¬ 
cessing previous instructions 

■ Compatible with all Apple 
computers, keyboards and 
software ■ No cuts — no 
jumpers — no software patches 
required ■ includes compiete 
instructions for quick and easy 
installation 

Suggested price $49,95 

A800^ FLOPPY DISK 
CONTROLLER 

m Htgh speed DMA transfer of 
data {1 micro-second/byte) ■ 
Documentation provided — in¬ 
cludes theory of operation, 
schematics and diskettes ■ 
Uses all standard Apple DOS 
commands (OPEN, CATALOG, 
LOCK, DELETE, LOAD, etc.) 
except for I NIT which has been 
improved and enhanced in a 
Vista format routine ■ Com¬ 
patible with Apple DOS 3.3, 
Pascail iand CP/M 2.2 (with the 
Z8Q soft card by Microsoft)* 
2K X 8 PROM contains Autoboot 
functions and ail eight-inch 

s only Circle 420 for all other inquiries 


floppy driver code allowirig 
complete compatibility with 
Apple DOS 3.3 

Suggested price $545.00 

PROM DEVELOPMENT 
SYSTEM® 

■ Menu driven program dev.ei- 
opment monitor ■ Programs 
2708, 2716, 2532, 2732and 48016 
EPROMS ■ Simulates PROM 
from RAM 4K ■ Data and ad¬ 
dress interface for operator 
location and control ■ Com¬ 
plete user documentation 

Suggested price $495.09 

VISION 80 

■ Full upper and lower case 
character with 3 dot descenders 

■ 9x10 dot matrix per line U.S. 
(9x11 Europe) ■ 128 ASCII 
character set ■ BASJC, FOR¬ 
TRAN and Pascal languages 
supported ■ Z80'“ and CP/M’^*' 
comtibie ■ Compatible with 
all standard Apple'" peripherals 

COMPUTER 
COMPANY. 
tNC 


Visla 


Circle 481 on inquiry card. 

®Copyrfghl 1981 Vista Computer Conrpaniy. Inc 
'“"Apple Computer Company. Inc. 


l^Shift and lock for upper and 
lower case ■ Source switches 
between 40x24 and 80x24 soft¬ 
ware and hardware ■ Rated #1 
video card by Softalk and Call 
Apple 

Suggested price $325.00 

VISION 40 

Softscreen programmable char¬ 
acter/generator card for the 
Apple Jl computer ■ Allows 
use of DOS tool kit upper/lower 
case character sets In Apple 40 
column mode ■ Permits crea¬ 
tion of new alpha/numeric and 
graphic characters under Am- 
inatrix ■ Ideal for non-English 
language applications ■ 
Compatible with most popular 
word processing software pack¬ 
ages 

Suggested price $175.00 

VISION 20 

■ Cost effective « Compat- 
ibfe with the latest Apple II ■ 
Complete easy to follow instal¬ 
lation guide * 120 day war¬ 
ranty ■ Immediate delivery 
Suggested price $29.95 

1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 

'“Digrtal Researc-h, Inc. 

Designed by Bujtronix 








CRT’S ' PRINTERS ■ TELEPRINTEBS 


MICROMAIL’S 

GOT IT!! 

LETTER QUALITY PRINTERS ] 

★ DIABLO ★ 

• 630 RO • 630 API-RO • 620 RO 

• 40 CPS "tWTflODUCTOfli'OFFER” "INTRODUCTORY OFFER" 

$189900 $1649.00 $1149.00 

y * w y » ■ W V "TAILORED TO YOUR • 25 CPS 

^ 630 KSR CALL SYSTEM" • SERIAL RS232C 

NEC 

• 7700 SERIES 

• 3500 SERIES 

Call for Our LOW PRICES 

aUME 

"ON SITE WARRANTY" ' 

• SPRINT 9/45 
•SPRINT 9/55 

Call for Our LOW PRICES 

DEC 

TELEVIDEO 

LA 34 DA.$899.00 

"LA fZO REPi.4CEM£N7” 

LA 12D .... NEW! .... $ 1599.00 

VTIOO....$1399.00 

VTlOl. CALL 

VT131.$1499.00 

910.$569.00 

912.$689.00 

920..... .....$725.00 

950.. $909.00 

925. NEW! .CALL 

^NEW^ whisperwriter 

MATRIX PRINTER ^ *1 * W ^ jWX/ TELEX • TIME SHARE 

MATRIX PRINTER , COMPUTER TERMINAL 

ANADEX 

TEXAS INSTRUMENTS ^ 

810/2.....$1249.00 

(Includes upper/lowet case option) 

810/2 VFC/CP.$ 1399.00 

(tncLude^ u/1 case, lorms 
control a compressed pnnt) 

DP 9500/9501.$1125.00 

DP 8000AP.$749.00 

DP 9620A. NEW! 

6000. NEW! .CALL 

“LABOR SAVER” 

CUT SHEET FEEDERS 

as low as 
$749.00 

VTIOO/TELEVIDEO 

GPAPHICS OPTION 

AS LOW AS 

$999.00 




f SAVE ON 1 

1 PREPAID 1 
1 ORDERS 1 

MASTERCARD 

VISA 

ACCEPTED 

C.O.D. 
REQUIRES 
15% DEPOSIT 

SHIPPING IS 1 

FREIGHT 1 

COLLECT 1 

1 WE SELL INTERNATIONALLY ] 

i: 


P.Q. Box 3297 

Santo Ana. CA 92703 
Phone; 714/73M338 
TWX: 910 595 U44 
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J continuedt 

Listing Ih: tests transcendental func¬ 
tions. 

60 fi=2.71828 

80 E!=3.14159 

100 FOR 1=1 TO 5000 
120 C=SIH<fl> 

320 NEXT I 

Listing li; tests the LOG function. 

60 H=2.7182S 

30 8=3.14159 

100 for 1=1 TO 5000 
120 C=LOe<B) 

320 ME^T I 

Listing Ij: tests the ON. . .GOTO state¬ 
ment. 

80 M=2 

100 FOR 1=1 TO 5VO00 

120 ON H GOTO 80ji320^100 

320 NEXT I 


Listing Ik: tests the GOSUB/RETURN 
statement. 

60 0=2.71828 

80 8=3.14159 

100 FOR 1=1 TO 5000 
120 G03UB 1000 

320 NE^T I 

1000 RETURN 


Listing 11: tests the INT (integer) func¬ 
tion. 

60 0=2.71828 

30 8=3.14159 

100 FOR 1=1 TO 5000 
120 C=lNT';fl> 

320 NEXT I 


Listing Im; tests the MID$ function. 


80 flf =" 3bc def 3h 1 j k 1 di" 

100 FOR 1=1 TO 5000 
120 B$=MlD$<fl$,6,6) 

320 NEXT I 

410 PRINT"" 

420 END 


Listing In: tests random number speed, 

60 0=2.71828 

80 B=3.14159 

100 FOR 1=1 TO 5000 
120 C:=RNDC 1 > 

320 NEXT I 


Listing lo: tests the CHR$ function. 


80 H$=" abc d€f-sh 1 j k 1 in" 

100 FOR 1=1 TO 5000 
120 C$=l:HR$< 50 > 

320 NEXT I 

Listing 1 continued on page 1Z6 

























































How to projed fNircoin|Niiiy% fortune 

without spending one 



Introducing the only complete graphics system available today. 

If pu think dial professional qudiipf transparencies are too expensive and 
time consuming to produce for everyday use, it’s time you discovered ihe Strobe 
Graphics System. 

Because with the Strobe Graphics System mid StrobeVlew^" Software Pack¬ 
age, you can now create superb multicolor transparencies (as well as traditional 
hardcopy graphics) di reedy from your computer And you can do a lot more, in 
less time, for a lot less money than with any other system made today. 

It’s a fact. The Strobe Graphics System 
contains everything you need to transform 
complex data into dynamic, colorful visuals: 
software, hardware, documentation, acces¬ 
sories. Uransparendes that once k>ok hours 
to produce are plotted within minutes. In¬ 
formation can be presented as bar charts, 
pie charts, flow charts or curves in a variety 
of colors. And ail with a resolution and qual¬ 
ity matched only by systems costing thou¬ 
sands of dollars more. 

The new SlrobeView composer pack¬ 
age is the new^est addition to Strobe's already 


extensive library of easy to use, menu-driven softw^e. StrobeView is a 
‘"scratch pad driven" program with a spatial memory feature for consisiendy 
positioning text and graphics in the same place on a page... use after use, edit 
after edit. 

But that’s just the beginning. With StrobeView, you can create a broad vari¬ 
ety of linear flow charts, block diagrams and organi7.aUona] charts. You can also 
choose among several preprogrammed symbols for emphasizing important fig¬ 
ures. The system allows you to process and edit text, and w^iU print boldface, 
offset or regular type in a wide range of 
character sizes. And when you are finished 
with a transparency, you can alter, edit or 
save your text for future use. 

When the Strobe Graphics System is 
interfaced to your computer, a projector 
screen can speak anyone’s language—visu¬ 
ally. Visit your local dealer and learn how to 
start projecting your fortunes today. Because 
a perspective on the present can abo be 
your window to the future. 


Circle 440 on inquiry card. 


The Strobe Graphics System 


TRQB 


Strobe Inc. 

S97-5A liidepeiiidmce Ai^ue 

mmrnn Via^. CA 94043 
Tfelephone 41V969-5130 





Listing 1 continued: 

Listing Ip: Jim Gilbreath's Sieve of Listing 2: Disk-access benchmark programs. Listings 2a and 2b are write and read tests 

Eratosthenes prime-number program. for the Apple III. Similar programs were used for the Apple U and the IBM Personal 


1 

SIZE=70e0 

Computer. 

<2a) 

40 

R0 

0T=’* 1234567S12345G7812345G781 £345678” 

a 

DIH FLflGS<700lJ 


SO 

HR=500 

3 

PRINT“only 1 iteration" 


100 

OPEN#1.“TEST" 

5 

COONT=0 


140 

FOR 1=1 TO NR 

6 

FOR 1=1 TO SIZE 


1G0 

INPLiTttljG* 

? 

FLfiGSt l>=i 


Z00 

NEXT 1 

8 

NEXT I 


£20 

CLOSE#! 

9 

FOR 1=0 TO SIZE 


£40 

PRINT“DONe" 

10 

11 

IF FLfiGS<I>=0 THEN IS 
PRIH£=I+l+3 

(2b) 

40 

H$="1£34567812345G731£34567812345673" 

12 

K=I+PRIME 


G0 

E:3:=R$+flf+H$+H* 

13 

IF K>SIZE THEN 17 


S0 

HR=500 

14 

FLflGS< K >=0 


100 

0PEN#1."TEST" 

15 

K=K+PRIHE 


140 

FOR 1=1 TO HR 

IG 

GOTO 13 


1G0 

PRINT#lie$ 

17 

C0UHT=C0UNT+1 


£00 

NEXT I 

18 

NEXT I 


£20 

CLOSE#1 

13 

PR1NT COUNT."primes"i"" 


£40 

PRINT"DONE" 




Apple ill 

Apple II 

IBM 

4"MHzZ80 

Listing # 

Benchmark 

Business BASIC 

Applesoft BASIC 

Advanced 






BASIC 

MBASIC 4.51 

la 

empty loop 

8.9 

6.7 

6.43 

5.81 

1b 

10 HEMS 

19.2 

19.5 

21.0 

15,8 

1c 

IF. ..THEN 

22,9 

19.8 

17.6 

14,9 

Id 

addition 

19.5 

17.5 

18.2 

16.3 

1e 

multiplication 

25.0 

27.3 

19.6 

19.9 

If 

division 

27.6 

28.8 

23.8 

24.9 


exponentiation 

184.5 

249.1 

84,8 

121.1 

Id 

sine{x) 

98.0 

193.1 

73,9 

63.1 


log(x) 

87.1 

113.6 

49,4 

55.4 

ii 

ON.. -GOTO 

18.6 

17.5 

17,3 

12.9 

Ik 

QOSUB/RETORN 

16.4 

13,6 

12.4 

9,4 

11 

INT(x) 

20.0 

19,3 

18.1 

15,5 

1m 

MID$ 

37.3 

32.5 

23.0 

18,6 

In 

RND(x) 

90.5 

33.1 

18.4 

19.7 

10 

CHR$ 

26.8 

23.5 

16,2 

13.4 

1p 

prime numbers 

222.4 

224.4 

190.0 

151.0 


Table 6: Table of execution times (in seconds) for a series of benchmark tests run on Apple Ill Business BASIC, Apple II Applesoft 
BASiCr IBM Personal Computer Advanced BASIC, and a 4-MHz Z80 computer running Microsoft’s MBASIC 4.51, The results 
shown may or map not be indicative of performance in a particular application; they should be interpreted with caution. The 
results for the IBM Personal Computer and the ZSO microcomputer were taken from Gregg Williams' 'A Closer Loo^c at the IBM 
Personal Computer'' (January 1982 BYTE, page 54). See listing 1 for the benchmark programs used. 


makes more difference than the ma¬ 
chine. (The benchmark results are 
summarized in table 6.) 

Apple II Emulation 
The Apple Ills ability to emulate 
an Apple 11 is an extremely useful fea¬ 
ture that allows access to the tremen¬ 
dous volume of Apple II software. 
Virtually all Apple 11 DOS 3.3 pro¬ 
grams in either Applesoft or Integer 
BASIC can be run on the Apple III 
without change—the few exceptions 
are those programs that require a 


RAM card or language system to 
operate. Also, some of the Apple II 
arcade games use their own routines 
to read the game paddles rather than 
calling the routines in the Apple Il's 
monitor ROM. These programs will 
run but will not operate correctly. 

To use the Apple II emulation 
mode, you must boot a special emula¬ 
tion disk and select either Applesoft 
or Integer BASIC as the available lan¬ 
guage. Since the Language Card is not 
emulated, only one language at a time 
can be resident. The Apple III serial 


port can be configured to emulate 
either an Apple 11 serial card or a 
communications card. The data rates 
and carriage-return handling can also 
be specified. Once the emulation pa¬ 
rameters are specified or the defaults 
accepted, you can boot a normal 
Apple II DOS 3.3 disk and start run¬ 
ning. 

The emulation mode has a few 
minor weak points. If you have an 
Apple 111 Silentype printer, it will not 
be accessible in emulation mode 
unless you install an Apple II Silen- 
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If you want to put 
your Apple* to work—around the 
clock—Thunderclock Plus is the solution. Just plug it 
in and your programs can read the month, date, day of 
week and time—down to the second—in any of Apple's 
languages. So your Apple can do any number of tasks 
for you automatically In the office, the lab or at home. 

Most good software packages for business, data base 
management, communications and time management 
are made to read Thunderclock Plus. (It's compatible 
with DB Master/ Micro-Courier** and VisiDex^, to 
name a few). So no matter how you use your Apple now, 
Thtijiderclock Plus can make it a more versatile 
and efficient tool. 

For example, with business or conmiuni- _ 

cations software, your Apple can auto¬ 
matically access a data base or send elec¬ 
tronic mail when the rates are lowest. 

In addition, Thunderclock Plus can 
organize your disk files. Our optional 
DOS-DATER™ software upgrades the 
regular DOS on your disks. So every 
time a program is saved or a file is modi¬ 
fied, the time and date, to the minute, 
are stored in the CATALOG with the file 
name. Now you can instantly know 
exactly when your files were last updated. 






" Thunderclock Plus 

N,' 1 can even give you a sense of 

security. Or just make your life a little easier. With our 
X-IO interface option and a BSR XTO* Home Control 
System, your Apple can turn on your lights, water your 
lawn.. .whatever you desire, according to schedules you 
create. It comes with our menu-driven SCHEDULER 
software. So it's easy to design and modify schedules 
that can run in the "background" while you have 
"hands-on" use of your Apple. 

Thunderclock Plus comes with a one-year warranty. 
Powered by on-board batteries, it runs accurately for up 
to four years without battery replacement. 

So now that you Ve heard of Thunderclock Plus, isn't 
_ it time you put your Apple to work¬ 
around the clock? See your dealer 
for a demonstration or contact us. 



THUNDERCLOCK PLUS 



and BASIC software 

$150 

DOS-DATER/DEMO disk 

$ 

29 

X-10 Interface option 

$ 

49 

PASCAL software disk 

$ 

29 


■Apple is a r^isEered trademark of Apple Computcrj Inc. 
*DB Master ia a registered trademark of Stoneware^ Inc- 
” Micro" CcHiriEr is a registered trademark ol Microcom. 
tVisiDex is a. registered trademark of VisiCorp. 

EBSRX-10 is a registered trademark of BSR [USAJ Ltd. 



Thunderwais’s DOS~DATER time mid 
date stamps your disk files to the minute. 


44 Hermosa A/e., OaMand, CA 94618 (415) 652-1737 














At a Glance 

Name 

Profile Wrnchester-technoJogy disk drive 

Manufacturer 

Apple Computer Inc. 

20525 Marian! Ave. 

Cupertino, CA 95014 
(408) 996H0I0 

Price 

S3499 

Storage Capacity 

5 megabytes [equivalent to about 35 normal Apple 514-inch floppy disks) 

Size 

Height 4.39 inches [I r.5 cm), w(dth 17.28 inches [43.89 cm). Depth S.8I inches [22.38 cm) 

Weight 

11 pounds [5 kg) 

Power Required 

110 volts AC, [U.S.), 35 v^atts 

Hardware Required 

Apple III computer 

Software Required 

Apple SOS 1J 

Organization 

Four data surfaces. 153 tracks per surface. 16 sectors per track, 512 bytes per sector, 2448 
sectors per surface, 9792 seaors per drive 

Specifications 

Data transfer rate: 5 megabits per second; average seek time 95 milJiseconds; rotational 
speed: 3600 revolutions per minute: ready to operate: 60 seconds 

Interface 

Interface card occupies one Apple III expansion slot: one drive per interface card, up to four 
drives per system 

Special features 

Power-up self-test and disk scan; automatic bad-sector relocation; error checking and limited 
error correction 


type interface card, which may 
violate FCC radio-frequency radia¬ 
tion limits. Nor can you access the 
Profile hard-disk drive—Apple II and 
Apple III files won't mix on the same 
disk. Also, the RGB (red-green-blue) 
video outputs will not provide color 
signals while emulating Apple II 
graphics, but the composite video 
outputs will work normally. 

The Profile 

The Profile hard-disk drive is the 
newest component of the Apple III 
family and a worthy occupant of an 
expansion slot. With a 5-megabyte 
capacity, integral Z8-based con¬ 
troller, and built-in power supply, the 
Profile is a self-contained intelligent 
subsystem with its own self-test, error 


checking, and bad-sector relocation 
facilities. 

When powered up, the Profile's 
controller waits for the disk to come 
up to speed and does a data integrity 
check by stepping from track to track 
to verify that all disk sectors read cor¬ 
rectly. If a bad sector is found, either 
during this process or during normal 
activity, the Profile attempts to cor¬ 
rect the data errors and then relocates 
as much data as possible to an alter¬ 
nate good sector. 

The key component in the Profile is 
the ST-506, a 5 ^4-inch hard-disk 
drive manufactured by Seagate Tech¬ 
nology Inc. The ST-506 uses the 
sealed disk environment and low- 
altitude (lO'^microinch) flying heads 
that characterize all Winchester-tech¬ 


nology disk drives (see photo 11). 
Because a number of vendors produce 
drives that are plug-compatible with 
the ST-506, Apple should have no 
trouble producing Profiles even if 
Seagate's supplies get short. 

During operation the disk drive is 
relatively quiet, emitting a soft tone 
as it steps from track to track. Be¬ 
tween accesses you can hear the main 
drive motor, but the sound should 
not be obtrusive or even audible in 
most office environments. 

The Profile is styled to match the 
rest of the Apple III system and may 
be positioned on top of or adjacent to 
the computer, 

I found the Profile a pleasure to 
use. Its capacity is equivalent to that 
of about 35 normal Apple floppy 
disks, and its data throughput is 
about 10 times faster. Viewing its 
capacity in other terms, the Profile 
can hold over 1200 pages of typed 
text or more than 300 high-resolution 
graphics pictures occupying 16K 
bytes apiece. 

The Profile's performance is ex¬ 
cellent. In the disk-access benchmark 
programs shown in listing 2, the Pro¬ 
file effectively tripled the program 
speed when compared to an Apple or 
IBM floppy disk. Considering that a 
significant proportion of the program 
execution time is used to execute the 
BASIC program statements, the ac¬ 
tual increase in disk-access speed 
would seem to be even higher. {The 
results of the disk-access benchmarks 
are summarized in table 7.) 

The weakest point of the Profile 
and other similar products is data 
backup. If a hard disk fails, you can 
lose a great deal of important data. 
The only solution is to periodically 
back up the most critical files onto 
floppy disks or onto a second Profile 
hard-disk unit. (Apple Computer will 
happily allow you to connect up to 
four Profiles to your Apple III, at a 
total cost of $13,996 in addition to the 
cost of the Apple III,) However, 
chances are very slim that the entire 
Profile would be wiped out if a 
critical component failed. After 
repair, it should be possible to 
recover virtually all the original data 
in most cases. 
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One (xmpany has sold more printers 
to tms planet than anybcxly. 


Epson. 


By now, that shouldn't come as a surprise. 
After all, we invented digital printers for the 
1964 Tokyo Olympics. We've built more print 
mechanisms than the rest of the manufacturers 
in the world combined. And our MX Series is 
the best selling line of printers for small 
computers ever seen. 

So is it surprising that the world's first 
Notebook Computer should come from Epson? 

Not to us. You see, 
we have some other 
notable feats in our 
past. Not only the 
world's first print¬ 
er, but the world's 
smallest printer, the 
world's most reliable 
printers, the world's 
first disposable print 


head, and now, the world's first portable 
computer with the power of a desktop. 

We intend to be as big in personal compu¬ 
ters as we are in printers. And we'll do it 
the same way. By making computers you can 
count on to perform. With the options, soft¬ 
ware and interfaces you need. And by deliver¬ 
ing what we promise, at prices people can afford. 
But some people don't think we can do in 

computers what we've 
already done in print¬ 
ers. And for them, 
we have this advice: 
Just watch. 



EPSON 

EPSON AMERICA JNC 


3415 Kashiwa Street - Torrance, California 90506" (213) 539-9140 


Circle 191 on inquiry card. 
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Photo 11: The Profile with its top cover removed. The intelligent controller is shown 
on the left with the pitching power supply beneath it. The HDA (hard-disk assembl}/) 
with its sealed internal environment is mounted on the right. 



Apple III 

Apple 111 

Apple fl 

IBM 


Profile 

Floppy Disk 

Floppy Disk 

Floppy Disk 

Write 

13.2 

37.3 

234 

32 

Read 

10.2 

33.2 

273 

22.9 


Table 7: A summary of disk-access-time benchmarks comparing the performance of 
the Apple III Profile hard-disk drive and the Apple ///, the Apple //, and the IBM 
Personal Computer floppy-disk drives. The table shows the times (in seconds) taken 
fo read and write 500 disk records. 


ALF COPY SERVICE 

FAST • RELIABLE • LOW COST 


If you need your software duplicated quickly and conve¬ 
niently, ALF’s disk copying service is the answer. Most 
orders are shipped in less than a week. Every disk we copy 
is verified bit by bit and guaranteed 100% flawless. Stan¬ 
dard formats include Atari, Apple (including nibble-copy- 
proof and double-boot formats), and TRS-80 model 1. 

Our “no frills" pricing means you don’t have to buy extras 
you don’t need. Of course, we have the frills too — includ¬ 
ing custom printing and packaging. Call us today for 
complete details. 


BLANK 3M 
DISK $1.65 

BOX OF 100 


COPIED 3M 
DISK $1.95 

MULTIPLES OF 50 


ALF (303) 234-0871 1448 ESTES DENVER, CO 80215 


At $3499, the Profile isn't inexpen¬ 
sive—none of the available hard-disk 
subsystems are—but it provides a 
truly significant extension to the 
capabilities of the Apple III system. 

Documentation 

Apple Computer's documentation 
has always been excellent, and the 
manuals provided with the Apple III 
are no exception. All the manuals are 
in the familiar 6- by Sy;i-mch (12,S- 
by 21.6-cm) format, and a new flap 
has been added to the back cover so 
that the manual title is visible while 
the book is on the shelf. The manuals 
are all clearly written with numerous 
charts, tables, and screen photos to il¬ 
lustrate points described in the text. 

With a Business BASIC system, 
you receive four manuals: the 
Owner's Guide and Standard Device 
Drivers deal with Apple 111 features 
and SOS, while volumes one and two 
of Apple Business BASIC provide a 
comprehensive description of the lan¬ 
guage. 

The Oioner's Guide explains how 
to set up the Apple III system and 
describes various aspects of SOS and 
the Apple III hardware. There are sec¬ 
tions about system installation and 
start-up, the operating system, the 
System Configuration Program, and 
the machine itself. Appendixes ex¬ 
plain error messages, describe proper 
disk care and handling, give I/O port 
specifications, and teU you how to 
use the Apple II Emulator. The infor¬ 
mation is presented in a clear, easy- 
to-read style and should be sufficient 
to get any novice started. 

Standard Device Drivers provides 
complete specifications and descrip¬ 
tions of the operation of all of the 
standard I/O device-driver routines. 
After a short section that explains 
what device drivers are, the manual 
describes the System Configuration 
Program, Separate sections describe 
each individual driver in detail. The 
appendixes contain quick references 
for all the drivers, an explanation of 
the system error messages, and a 
description of the console data for¬ 
mats. 

With a BASIC system, youH get 
Business BASIC volumes 1 and 2. 
Although the manuals were not de- 
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Performance Breakthrough 



TM 

the CYBERDRIVE for the IBM Personal Computer 

13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with an inte> 
grated business-oriented backup device. 

As the CYBERDRIVE Is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBER DRIVE slashes the seek time dramatic¬ 
ally— e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 millisecondsTincl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
Oncl. head settling). 

This basic ap^, coupled with disk cache buffering arwl 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champi 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes. .. much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


e m2 by Cvtwiwtk;* All right mmvmL 

Pricfifl and specifiutioris subiect to change without notice 




... And don’t fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 

RM/COBOL= compiler-the micro industry standard. 

MBSF RMfCOBOL general business applications (derived 
from MCBA^ minicomputer packages).thousands 
in use,.. money back guarantee... source program 
license. 

CRTV from Cybernetics (COBOL Reprogramming Tooi!)- 
Program generator for RM/COBOL to ease pro¬ 
gram development and maintenance ... an 
alternative to a Data Base System. 

CBASIC^ & CBASIC06® compilers... for aficionados of a 
useful BASIC. 

The software is availabte on a variety of industry-standard 
Operating Systems including CP/M^-MP/M® (both -80 & ’86), 
OASlS^ PCDOS, and UNIX^ inquire for specific details and 
prices. 

Tfadsmaiks of: * 

1 ■ Cydwntftts. Inc 2 

4 MinMijmpufPf Busarwss At>pl«atlOrta Irx: 5 . [Hgitjtl rtfrUiijiiLli. 


nyan-McF*H*i'icl Corp 3 Mot) Busn 
One Svstwns Irtc 


e ci-e ts 13^ u, IS-^ 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 
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The most powerful 


Screen Oriented Relational 
Database ever designed 
that requires no user 
programming! 

SORD puts You in 
control of a powerful 
information management 
system: quickly,easily, 
and at a new low price! 
Powerful 

•User defined CRTentry 
screens speed data input 
and editing. 

•Makes full use of "CF^M 2.0'^ 
facilities for rapid access 
and retrieval. 

-User controlled security 
access codes. 

User Oriented 

•A consistent system of help 
messages, menus, and 
prompts assits the user in all 
phases of operation. 

Clear Documentation 
•Our manual is concise,easy 
to understand, and indexed. 


Price Reduction 

* Sales VO I u me = new low price 

• Rebates for current users 



VtSA,MC and COD welcome 


JLmiECH. 

INNOWtnVE SOFTWARE TECHNDLOGfS INC 
2640 POWELL STREET 
ANN ARBOR , MICHIGAN 4&104 

( 313 ) 996-1890 

REQUIRES: CP/M 2.0+ SYSTEM WITH 
ATLEAST 42K . 64^80 COLUMN SCREEN. 
ADDRESSABLE CURSOR AND 8" DISK 
DRIVES. Formats Soon) 

^CP/M IS a trademark of Digital Research,Inc. 


signed to teach BASIC, the 335 pages 
contain all the information required 
to learn Apple's version of that 
language. Volume 1 is primarily a 
tutorial section; it gives clear explana¬ 
tions of all of the BASIC statements 
and provides numerous examples. 
After a short introduction and a 
description of the BASIC editor, dif¬ 
ferent sections describe BASIC I/O, 
control of program execution, and 
file I/O, The manual also explains in¬ 
vocable modules and shows you how 
to use external procedures and func¬ 
tions. 

Business BASIC volume 2 is 
primarily a quick reference quide that 
will be of most use to people who 
have some familiarity with the Busi¬ 
ness BASIC language. Within the 
BASIC reference section, each lan¬ 
guage statement and function is 
described and shown in an example 
along with descriptions of any error 
messages that might be produced 
when it is used. Separate appendixes 
describe error messages and their 
causes, explain variable memory 
usage, tell how to program for max¬ 
imum speed, and give syntactic 
definitions of the Business BASIC lan¬ 
guage, The Graphics invocable 
module (BGRAF.INV) is described in 
a 57-page section that gives detailed 
examples of plotting and drawing, 
saving pictures on disk, creating 
graphics text fonts, and setting up 
your own color and transfer tables. 

If you purchase Apple III Pascal, 
you'll get an additional four manuals 
that describe the Pascal system, utili¬ 
ty programs, and the Pascal lan¬ 
guage, One distinct benefit of Apple 
III Pascal is that the description of the 
Pascal assembler provides details 
about the 6502 enhanced features that 
are not found in any of the other 
manuals. Unfortunately, even though 
the BASIC invocable modules are 
written in Pascal, the manuals do not 
tell you how to write them. This may 
not be important to small-business 
users; nevertheless, the information 
should be available. 

Summary 

It is impossible to do the Apple 111 
justice in one article. The machine is 


very flexible and has a mix of features 
and capabilities that are unmatched 
in any of its competitors. Some 
points, however, deserve special 
mention. 

First, SOS is a unique and powerful 
operating system; it provides a varie¬ 
ty of features that, as far as I know, 
are not available on any other 8-bit 
machine. 

Business BASIC is also very power¬ 
ful and includes options not found in 
most versions of the language. The 
use of invocable modules allows the 
user to maximize available memory 
space by adding only the capabilities 
needed. Its I/O-formatting and file¬ 
handling capabilities are extremely 
versatile and, for most business data- 
handling applications, will allow pro¬ 
grams to be shorter and easier to 
debug. 

As for hardware, although some 
people might argue that Apple should 
have chosen a more advanced micro¬ 
processor than the 6502B for the 
Apple III, I think the company made 
the right choice. Without the 6502B it 
would have been difficult, if not im¬ 
possible, to transfer files and pro¬ 
grams from the Apple II to the III, 
and Apple II emulation would not 
have been possible. Admittedly, it 
was a conservative choice—more 
powerful processors are avail¬ 
able—but actual processor perfor¬ 
mance is much less important than 
software availability. Apple's choice 
clearly maximizes the usability of the 
system. 

The Profile hard-disk drive is a 
significant enhancement to the Apple 
III. Its speed and high capacity will 
eliminate 99 percent of the disk swap¬ 
ping required when using only floppy 
disks, and the SOS nested directory 
structures will keep it well organized. 

Finally, one of the strongest points 
in favor of the Apple III is Apple 
Computer Inc, When early Apple III 
users had problems with the first ma¬ 
chines, Apple simply replaced the en¬ 
tire computer immediately—as many 
as two or three times in some cases. 
This unqualified backing of its prod¬ 
ucts shows a commitment to cus¬ 
tomer satisfaction unequaled in the 
industry, ■ 
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COMMAND PERFORMANCE. 


Seikosha gives you alt the best features—including economy and super-clear graphics. 


Unlike some graphic printers, Seikosha’s new 
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lets you repeat a column of data as many times as 
needed with just one command. Software control enables 
double-width character output, and the positioning is 
both character and dot addressable. Designed for simple 
operation, it ranks among the most cost-efficient graphic 
printers on Jhe market. Command performance tech¬ 
nology that not only works for you now, but takes you 
well into the future. 


Other valuable features: 

•Graphics, regular and double width character 
rtiodes can be intermixed on the same line. 

•Automatic printing. When the text exceeds 
the maximum line length, there is no loss 
of data due to overflow. 

•Self-test printing is a standard feature. 

•Centronics type parallel interface. 

• Paper width is adjustable up to 10 inches. 

• Optional !nterfaceiRS232C,lEEE488, apple II, etc. 
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Tl-IE RRSr AND ONLY 
BOARD YOUR IBM PC 
MA^ EVER NEED 


Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


by Quadrom you can keep your options 
open for tomorrow's technology. f=ollowing 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan¬ 
sion needs and uses which you may not 
even be able to contemplate today. 



PROVEN DESIGN. 

Quadram has been shipping IBM boards 
with each of the Quadboard 1uactions 
on seporate boards since December, 
1981. They are still availoble os separates 
(including a Dual Pod Async Boord) for 
those who desire o quality board but do 
not need to keep slots open for future 
expansion, And they all come with a 
one year worran^ from the lender in 
technoiogy appiications. 


256K MEMORY EXPANSION. 

Socketed and expandable in 64K 
increments to 256K, full pority generation 
ond checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disobied to avoid lock-up 
upon error detection. The dip switches 
also allow it to be oddressed starting 
on any 64K block so that it takes up only 
as much as it has memory installed. 
Memory occess and cycle time noturaily 
meet alt IBM specificotions. 


CLOCK/CALENDAR. 

Quadboard eliminotes the hassle of 
manually inputting the dote on system 
boot-up by providing for the clock and 
all software routines necessory for 
inserting the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati¬ 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when the 
computer is off. 
























ALL ON ONE BOARD 

Now you con utilize all the PC's capacity 
with Quad ram's extremely flexible con¬ 
figurations. And it's totally compatible 
with IBM hardware, operating systems, 
and high level longuages. It's a full-size 
board that can be inserted into any free 
system slot and it even includes a card 
edge guide for securely mounting the 
card in place. 


INCREDIBLE PRICE! 

Priced at $595 with 64K installed, $795 
with 128K, $895 with 192K and an un¬ 
believable $995 fully populated with 
256K. Quadboard! You pay less for more 
and still protect the few limited empty 
slots in your computer. 




PARALLEL PRINTER I/O. 

A16 pin header on Quadboard is used 
for inserting o short cable containing a 
stondord DB25 connector. The connector 
is then mounted in the knock-out hole 
located in the center of the PC back¬ 
plane. The poroltel port con be switch 
disabled or addressed os Printer 1 or 2. 
No conflict exists with the stondord 
porallel port on the Monochrome board. 
The internal coble, connector ond 
hardwore ore all included 


ASYNCHRONOUS (RS232) 
COMMUNICATION ADAPTER. 

Using the some chip as thol on the IBM 
ASYNC boord, the device is software 
programmoble for boud rote, chorocter, 
stop, and parity bits. A mole DB25 
connector locoted on the bock connector 
is identical to that on the IBM Async 
Adopter. The adopter is used for 
connecting modems, printers (many 
letter quality printers require RS232), 
and other seriol devices. Switches 
oltow the port to be configured as COMl 
or COM2 and the board fully supports 
IBM Communications Software. 


AVAILABLE NOW I 

Quod ram does not advertise products 
until shipments hove begun. Count on it, 
But order today for immediate delivery. 
ASK YOUR DEALER. 

All products are sold through local 
personal computer dealers. If yours 
does not stock Quodrom, 
please ask him to call us 
at (404) 923-6666, yT\7 \ 
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Computers Can Play a Dual Role 
for Disabled Individuals 

Besides providing special assistance, 
microcomputers should give disabled individuals 
access to standard software. 


Gregg Vanderheiden, Director 
Trace Research and Development Center 
314 Waisman Center 
1500 Highland Ave. 

Madison, WI 53706 


The move toward more portable 
and flexible microcomputers is revo¬ 
lutionizing the design and develop¬ 
ment of electronic assistive devices 
for the disabled, ensuring the status 
of powerful, low-cost microcom¬ 
puters as valuable tools for disabled 
individuals and those working with 
them. 

The past few years have witnessed 
a tremendous increase in the number 
of individuals and small groups in¬ 
volved in the development of special 
aids for disabled persons* Microcom¬ 
puters have given individual de¬ 
signers who don't have access to ex¬ 
tensive laboratory and production 
facilities the capability of developing 
sophisticated electronic aids. This is 
not to say that the design of aids to 
assist disabled individuals is easy or 
can be easily developed in a few 


Gregg Vanderheiden is director of the Trace 
Research and Development Center for the 
Severely Communicatively Handicapped at the 
University of Wisconsin-Madison. 


weekends or evenings* The worth¬ 
while developments in this area have 
taken a lot of time and effort, not 
only in programming and interfacing, 
but also in carefully studying the real 
needs of the disabled individuals and 
the many barriers and practical con- 
siderations that are involved in the 
successful applications of technology 
to meet their needs. 


Worthwhile 
developments require 
careful study of 
disabled Individuals' 
real needs. 


The influx of new people into this 
area has resulted in a wealth of new 
ideas, energy, and enthusiasm* The 
purpose of this article is to provide an 
overview of some of the many areas 
in which microcomputers can serve 
the needs of disabled individuals and 
to discuss a few major concepts im¬ 
portant to the development of suc¬ 
cessful applicable software, 1 hope 


this overview will stimulate new 
ideas, approaches, and applications 
for microcomputers in those inter** 
ested in getting involved in designing 
for the disabled* The basic concepts 
presented can help you learn from 
and build upon, rather than dupli¬ 
cate, the early work and mistakes in 
this area. 

A Dual Role for Microcomputers 
When we first think about the use 
of microcomputers by disabled in¬ 
dividuals, our minds usually turn to 
thoughts of text-to-braille translating 
programs, special communication 
aids, programs that can teach sign 
language, etc. These all involve the 
development of special software that 
can be run on the computer to pro¬ 
vide a specific function required by a 
disabled individual. 

In considering the use of computers 
by disabled individuals, however, it 
is very important to remember that 
disabled people also need to use the 
same programs and accomplish the 
same tasks as anyone else* Thus the 
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□ .31 mm dot pitch tube 

□ non-glare, black matrix 
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delivers 16 supercolors, 80 characters x 25 lines. It is the best 
priced performance PC direct drive monitor in the market today. Get 
the PGS HX-12 and discover for yourseif how weli it compiements 
your IBM Personal Computer. 
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Graphic Systems 
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blind individual who may be able to 
make good use of a text-to-braille 
program also needs to be able to use 
standard text editors, spreadsheet 
programs (e.g,, Visicalc), and data¬ 
base managers, to name only a few* 
Similarly, the physically disabled in¬ 
dividuals who could use a game or 
writing program that requires only 
the operation of a single switch also 
need to be able to use the standard 
educational software as well as the 
accounting programs and computers 
at the companies considering them 
for jobs* This is the dual role that 


microcomputers must fill: they must 
help disabled persons perform tasks 
denied to them because of their dis¬ 
ability, and they must be physically 
modified to allow disabled persons to 
tap all the microcomputers' comput¬ 
ing and word-processing powers. 

At present, the vast majority of the 
software being developed for disabled 
individuals is limited to providing for 
a special need, rather than allowing 
the use of common general-purpose 
software. These special programs (al¬ 
though often quite sophisticated) are 
generally easy to implement because 


the full capabilities of the computer 
are available to the programmer. 
They do not, however, address the 
greater need for disabled individuals 
to be able to use standard systems. 

Trying to provide access to stan¬ 
dard software programs for individ¬ 
uals who cannot see the video display 
or cannot use the keyboard is very 
difficult. In many cases, the more 
powerful standard software takes 
complete control of the computer 
when it is loaded, disabling the 
special routines or programs intended 
to provide access to disabled individ¬ 
uals. This is true even when the 
special routines are hidden in remote 
areas of the memory. In addition, the 
standard programs themselves are 
often "'locked," and the source code is 
unavailable, making any direct modi¬ 
fication of the programs impossible. 

Despite the many barriers, strate¬ 
gies are being developed now that can 
allow extremely motor-impaired in¬ 
dividuals to access all standard soft¬ 
ware, even though the user may have 
as little controlled movement as an 
eyeblink. 

Providing Special Functions 

It would be impossible to quote an 
exhaustive list of the special functions 
microcomputers could provide for 
disabled individuals. Almost any 
aspect of human activity that has 
been impaired could potentially be 
aided to some degree through the use 
of microcomputers as processors, ma¬ 
nipulators, or controllers. 

Sensory enhancement/ transla don: 
Microcomputers can be used to pro¬ 
vide either a clarification of audio or 
visual information so that it can be 
more easily understood or a transla¬ 
tion from one medium to another. 
For example, microcomputers can be 
used to expand visual displays, pro¬ 
vide visual displays of auditory infor¬ 
mation, provide auditory output of 
visual information, translate a 
limited, spoken vocabulary into text, 
and provide tactile displays and feed¬ 
back to individuals both deaf and 
blind. 

Manipulator/controller: For in¬ 
dividuals with severe motor impair¬ 
ments, the use of remote actuators 
and powered artificial remote pros- 


★ ★ ★ FEATURING 8 and 16 BIT S-100 SYSTEMS* * * 


WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT¬ 
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FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE CUSTOMIZE SOFT¬ 
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System. Cuts link/edit time in half. Z80 Code interrupt driven. Up to 6X faster than 
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CALIFORNIA COMPUTER SYSTEMS 2210A High quality, low price. Z80 CPU. 

1 serial port, disk controller w/CP/M 2.2 64K RAM .$1,775. 

Add our Mai£ Box w/dual Shugarts and IMS I/O w/2 serial, 1 parallel. 

LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEl 12 slot mainframe, 

&6-DOS, dual Shugart 801s, Televideo 912, assembled & tested.$4,599. Options: 

8087. add $600; 8089. . add SlOO. 


SEATTLE 8086 SYSTEMS Fei^turmg 86-DOS, the IBM PC Operating System. 

System 1:8MHZ CPU set w/1 serial, 1 parallel I/O (additional I/O option) 64KB 16 bit 
Static RAM, Tarbell DD controller, TEl 22 slot mainframe w/constant voltage 

transformer.$2,695 System Tl: with 128K Static RAM.$3,550. 

Interfaced to dual Shugarts 801 .$1,275. or dual QUME DT-8 .$1,680. 


GODBOUT/CROMEMCO/SYSTEMS GROUP: Complete product lines at dis¬ 
count prices. 


MAX BOX DISK DRIVE SUBSYSTEM mfg by John D. Omens Assoc. Dual drive 

cabinet w/regulated power supply, fan, complete internal cabling. Will hold Shugarts, 
Qumes, Tandons and/or 8'" Winchester, horizontally mounted. Excellent design and 
engineering. 17*/2 x SVa x 22. Attractive buff color. 

W/2 Shugart 001.$1,275 W/2 QUME DT-8 dble sided drives.$1,605. 
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theses (or robotics) to give them ma¬ 
nipulative capabilities has been pro¬ 
posed. One of the difficulties has been 
the large number of signals that are 
required in order to control such 
robots or manipulators. One role for 
microcomputers might be to help 
control these remote manipulators by 
developing and remembering com¬ 
plex movement command strings for 
specific types of activities. These 
command strings could then be called 
upon by the user, using a small num¬ 
ber of commands, thus allowing com¬ 
plex motions to be made with reason¬ 
able speed and ease. 

Information amplification (for 
motor impaired): The problem of 
slow information transfer is not re¬ 
stricted to the manipulator/control 
field. In fact, its greatest impact is 
probably in the area of communica¬ 
tion and writing. Here the speed with 
which one can transfer information is 
crucial, and the demand for reason¬ 
able speed is extremely high. A dif¬ 
ference in speed by a factor of 4 or 5 
(the average factor for a motor- 
impaired individual is around 10 to 
20) can make the difference between 
being able to complete a day's work 
in a day and taking a week to accom¬ 
plish a day's work. Similarly, it can 
be the difference between being able 
to complete one's homework each 
night and being able to do one night's 
homework every week or two. The 
microcomputer can be used in a num¬ 
ber of ways, however, to increase or 
amplify the amount of information 
that can be relayed with a given 
number of keystrokes or signals. 
Most of these techniques take advan¬ 
tage of redundancy in information 
transferred, but others are more in¬ 
volved. 

A simple example would be an 
abbreviation expansion routine that 
would allow an individual to abbrevi¬ 
ate all commonly used words and 
greatly reduce the number of key¬ 
strokes required to type out mes¬ 
sages, programs, etc. The program 
would automatically expand the 
abbreviations as the user typed them. 
The abbreviations could represent 
commonly used words, mnemonics, 
phrases, sentences, or entire blocks of 
frequently used information. 


Another technique would be to use 
a large word-base that could antici¬ 
pate the word being typed, thus trun¬ 
cating the process of spelling words 
out. This can be done based upon 
word and letter frequency. More 
elaborate schemes involve looking at 
idea-to-text or concepMo-text (or 
even concept-to-speech) translation. 

Also being explored is a semantic- 
feature-based phrase/sentence recall 
system in which three to five key¬ 
strokes would define an entire sen¬ 
tence (see "Minspeak'' by Bruce 
Baker, page 186), Only about 60 keys 


are involved, but their meanings vary 
as a consequence of the order in 
which they are pressed. Although this 
approach at first seems complex, a 
system like this may be necessary in 
order to provide the information 
amplification necessary to offset the 
severe information-transfer problem 
that many motion-impaired individ¬ 
uals have. Advances in this field need 
not be limited to assisting disabled in¬ 
dividuals either. 

Special control interfaces to other 
devices: A general method for in¬ 
creasing the information-transfer rate 
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i IBM 3270 USERS * Teletype Model 45 ^ 
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[ Bisync or SNA/SDLC protocol, local or S 
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. $2,300.1 

; Without light pen ... 
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jj ScreenwarePakllorTEKEM .. 
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§ 
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I 
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. . .$745. B 
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.. $790. g 

1 TARBELL DD Controller. 

.. $435. B 

1 COMMUNICATIONS SOFTWARE | 

1 Micro to terminal to micro to mainframe m 

1 to modem. HAWKEYE GRAFIX $500 | 

: PMMIS -100 Modem. 

...$385. B 

[ Telex & Twx. On board dialer. 

i 
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1 

!: Model 4320 AAK . 

.$1,140. B 
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.$2,595. B 

1 MEMORY MERCHANT 

I 
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*716. B 

! dBASElI demo package 


m dBASE complete software ..... 

. . .$595. m 
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SEATTLE COMPUTER RAM PLUS 

64K RAM + SERIAL I/O .$41S, 

120K RAM + SERIAL I/O ..$594. 
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256KRAM +SERIAL I/O ..$942. 
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Each RAM card has an RS232 serial port 
which uses IBM supplied software. 

Boards socketed for easy upgrade, 

SQ8&80Se EMULATOR runs CP/M* 
on IBM PC. All I/O mns at operating 
system speed. $200. 

AMDEK COLOR II MONITOR, $sio, 
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RAMDrive, Allows high speed access to 
files normally stored on diskette 

64K.$420, 128K .$590. 

192K.$760. 256K.$^30. 
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3M SCOTCH DISKETTES FOR IBM 
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MICROBYTE iBM-i Five slot expansion 
chassis.$805. 
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uses microcomputers to provide a 
special interface between the disabled 
individuals and the device(s) that 
they are trying to control. The pur¬ 
pose of this special interface would be 
to obtain the best possible match be¬ 
tween individuals' residual capabili¬ 
ties and the characteristics of the sys¬ 
tems that they are using. 

Depending upon the severity of the 
physical handicap, these special inter¬ 
facing techniques can take a variety 
of forms. For severely disabled in¬ 
dividuals, single-switch input systems 
can be used; the microcomputer con¬ 
tinually presents choices to the user 
until the user responds by activating a 
switch. 

More common and effective, how¬ 
ever, are various special direct- 
selection or encoding input tech¬ 
niques, For individuals who have 
head control, screen-based optical 
headpointing schemes (similar to a 
long-range light pen) can be used. 
Other individuals may use expanded 
and/or recessed keyboards. For those 
who are able to point but unable to 


point to a large enough array of ele¬ 
ments to represent a full keyboard, 
smaller arrays consisting of numbers 
can be used in an encoding fashion to 
specify the letters, words, etc. Efforts 
are also currently being directed 
toward cost-effective methods of 
using the eyes, both for encoding and 


A special interface 
obtains the best match 
between individuals' 
residual capabilities 
and the characteristics 
of the system they are 
using. 


for direct selection of items from a 
display. All of these approaches can 
be adapted in size and arrangement in 
order to meet best the needs and 
capabilities of specific individuals. 

Recreation and development aids: 
Disabled individuals can, of course, 
use microcomputers to play games in 


the same manner as anyone else. For 
individuals with severe physical or 
sensory disabilities, however, micro¬ 
computers can play a more extensive 
role than just recreation. For exam¬ 
ple, manipulation of objects and ex¬ 
ploration of environment important 
to development in children may not 
be possible. A sp^ecially interfaced 
microcomputer may be able to offset 
some of this disability by providing 
children with a reliable means to con¬ 
trol, explore, and manipulate objects 
either in real space or on a video dis¬ 
play. It may also allow individuals to 
be able to move themselves about in 
space to gain new perspectives on 
their environments as well as to reach 
and act on the objects in it. 

Educational aids: In the educa¬ 
tional field, a number of specific 
problem areas can be addressed in 
part by microcomputers. One area of 
difficulty involves the slow rate of 
response of severely physically dis¬ 
abled individuals. This response rate 
makes any remedial drill or practice 
session extremely time-consuming 
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■ 8-Inch Dual Density Floppy Drives 
■ 51/4-Inch Dual Density Floppy Drives 

■ 2-Serial Ports ■ 2-Paraliel Ports 

■ 4-Counter/Timers ■ Expandable 

For further information about this iimited offer oalt or write: 



Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 • (203) 288-2524 • Telex: 956014 
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The ideal input device for the small 
system user. 



Available with stylus or optional cursor. 



Available with optional display. 


*U.S. Suggested retail price 


inexpensive input to your computer 

The HIPADTM digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data into the computer by locating individual points on 
the digitizers 11" x 11" {28cm x 28cm) active area. In the '-stream mode” acontin* 
uance of placements of coordinate pairs may be input. 

Not a kit, the comes complete with both RS-232-C and parallel interfaces 

and has its own built-in power source. The origin is completely relocatable sccoor' 
dinates may be positive or minus for a true reference value and oversized material 
may by Input by simply resetting the origin. 

Accurate positional inform at ion, free fomi sketches, 
even keyts^ard simulation 

All can be entered using the multi-faceted HIPAD'i'i^ digitizer. Its capabilities and 
low price make the UL listed HIPADTM a natural selection over keyboard entry, inac¬ 
curate joysticks, or expensive approximating light pens. It’s perfect for Inputting 
isometric drawings, schematics, X-rays, architectural drawings, business graphs, 
ar^d many other forms of graphic Information, as well as creating your own graphics. 

Use it with Apple IV^ , TRS 80 Uvef II or other 

popular computers 

The HIPAO'sTM built-in RS-232C and parallel 8 bit Interfaces make it ail 
possible, (For Apple II order DT-11A, for TRS-SO or PET order DT-11), 

Furthermore, you get English or metric scaling, data format {Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01", 


For complete Information, contact Houston. Instrument, P.O. Box 15720, Austin, Texas 78761 
(512} 835-0900 For rush titarature requests, outside Texas cat! toll fre^ 1'600-531-5205. For 
technical information ask for operator #5. in Europe contact Houston Instrument, 
Rochesterlaan 6. 8240 Gistei, Beigium Phone 059/27 74 45. Tetex Bausch 81399. 


TM HIPAD is a irademarl^ ot HouSlon InsTrumenl 
TBS‘8D IS a iFademark of Tandy Corporation 
APPLE IS a trademark of Apple Computer tnt. 

PET IS 3 trademark dI Cornimodare Business Mactiines, Inc 


iNSTRUMBfis &sysrevis division 

■|bgettier...\Aell create tarxxiow 


Circle 4S for literature. 

Circle 49 to have a representative call. 
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MODEM 

$12995 

No other acoustic modem 
gives you aii these fea¬ 
tures at this iow price. 



The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can’t match at this price. 

0-300 Oaud, ieO 103 compatibla. Originate/ 
Answer. Half/full duplex. RS-232. TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
"muffs' gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled, "ON" LED. Aluminum cabinet 110 
VAC or 9 voft batteries. 9xiyzx4 in. 

Apple Jl, II Plus: software and cable for 
modem, MFJ-1Z31, $39.95. Plugs into game 
port. No serial hoard needed. 



/t's Nice haufng 
an extra port 


$7995 


»g9»* 


MFJ-1240 RS^23E TRANSFER SWITCH. Swit 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button twitches ID lines {pins 2,3 A5,5,8, 
11,15,17,20), Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive tines, LEDs monitor pins 2,3,4,5.6,8.20. 
PC board eliminates wiring, crosstalk, line inter¬ 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 

MFJ-HOe AC POWER CENTER. 

Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients, Multi-flltefs isolate equip¬ 
ment, eliminate interaction, noise, 
hash. Varlitors suppress spikes. 3 
Isolated, switched socket pairs. One un¬ 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse, 3 wire, 6 ft. 
IP^ cord. 15A, 12SV, 1875watts. Aluminum 
O case, Black. iex2V-x2 In. MFJ-1107, 
lull $79.95. Like 1108 less relay. 8 sockets, 
■■ 2 unswitched. Other models available, 
write for free spedfication sheet. 

Order from MFJ and try It. It not delighted, 
return within 30 days for refund (less shipping). 
Om year uncunditlonal guanntae. 

Order yours today. Call toll free 800-647-1800. 
Charge VISA, MC, Or mail check, money order. 
Add $4.DO each for shipping and handling. 


CALL TOLL FREE ... 800-647-1800 


I Call 601-323-58691 

MFJ 

921 iJMJiivilfe 


323-5869 in MS, outside continental USA 

ENTERPRISES 

INCORPORATED 

iJNiiivllla Rnd, StaimHIt, MS 39759 
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(and therefore expensive in terms of 
personnel time, etc.). Microcom¬ 
puters can be used to allow individ¬ 
uals to practice lessons independently 
and at their own speed. 

Learning that involves manipula¬ 
tion, such as might be found in chem¬ 
istry, physics, and other sciences, 
presents another problem area. Here, 
microcomputers and computer-aided 
instruction can allow an individual to 
manipulate and explore ideas, con¬ 
cepts, figures, etc,, in structured but 
flexible ways, Such programs can 
allow severely physically disabled in¬ 
dividuals to handle '"flasks" and 
"chemicals" on the TV screen and 
carry out experiments and manipula¬ 
tions that would otherwise be beyond 
their direct control. 

Another whole area for microcom¬ 
puters in education would be their use 
not as direct teaching aids but as aids 
in providing fundamental facilities 
necessary for a meaningful and effec¬ 
tive education. Examples of these aids 
for a "normal" individual might be 
eyeglasses or a pencil and paper. The 
need to see, read and write, take 
notes, and do independent work are 
of course necessary capabilities for 
receiving an education within our 
current system. The severely physi¬ 
cally disabled individual who has no 
ability to use a pencil and paper, to 
take notes, to write, or to do indepen¬ 
dent work is at an extreme disad¬ 
vantage. Microcomputer-based 
writing systems designed to provide 
the same flexibility as a scratch pad 
and pencil could be used to provide 
these individuals with the capabilities 
for appropriate and adequate partici¬ 
pation in their educational programs. 

Finally, microcomputers can be 
used to teach fundamental program¬ 
ming skills. Because of the many 
ways in which microcomputers can 
aid individuals with disabilities, and 
because of the direction in which 
many aspects of the employment 
world are heading, it is quite clear 
that microcomputers hold future 
vocational potential for disabled in¬ 
dividuals, whether their vocational 
direction is in the computer field or 
not. Computer literacy and the abili¬ 
ty to reconfigure or oversee the re¬ 
configuring of computer systems to 


meet their changing needs may be ex¬ 
tremely important capabilities for dis¬ 
abled individuals to have. 

Communication aids: Because of 
the nonportability of microcomputers 
up to now, their use has been limited 
mostly to work-station types of appli¬ 
cations. These applications include 
compu ter-aided wri ting and filing 
systems as well as work-station 
phone control and phone communi¬ 
cations using the new speech-output 
capabilities. However, the stationary 
systems have not been able to mean¬ 
ingfully address the conversational 
needs of individuals with severe 
speech impairments. 

The recent introduction, though, of 
portable and hand-held computers is 
opening up the potential for micro¬ 
computers to move out of the sta¬ 
tionary writing-aid category and 
begin to address the categories of por¬ 
table writing/note-taking aids and 
conversational communication aids. 
Because of the fine motor control re¬ 
quired, these portable units will find 
their greatest initial application for 
individuals having mild to moderate 
physical disabilities. When used as 
components within systems having 
other input techniques, however, 
they may also be used by individuals 
having more severe disabilities. The 
limited memory, I/O (input/output), 
and control capabilities of these sys¬ 
tems are currently hampering their 
application in many areas. In time, 
the memory capabilities may greatly 
expand, but the I/O and control 
capabilities are generally not empha¬ 
sized in a portable unit and may con¬ 
tinue to present problems for awhile. 

The major barrier for using micro¬ 
computers as communication aids, 
however, is the need for custom inter¬ 
facing to achieve optimum speed. 
This usually involves the develop¬ 
ment of special interfaces not com¬ 
mercially available. As I will discuss 
in more detail later, the use of custom 
hardware in conjunction with stan¬ 
dard computers can negate many of 
the advantages of using a microcom¬ 
puter in the first place. Care must be 
taken, therefore, when making a deci¬ 
sion between an adapted microcom¬ 
puter and a specially designed aid to 
solve problems in this area. 






















Anadex siu 
GUiietly goin 


iNX;^ 


iBe-printers. 
our business. 


Now and then office noise 
levels can go sky-high. But with 
Silent/Scribe - our new family of 
matrix impact printers - you can rai 
your printer expectations while signifi¬ 
cantly lowering your office noise level. 

How quiet is *‘silent'7 Sllent/Scribe operates at 
less than 55 dBA, which means that in the average 
office you may have to look at It to determine 

SILENT/SCRIBEKOOEIS whethcf it’S priPtiHg. 


Also standard are sophisticated communi¬ 
cations controls and protocols, flexible and 
easy-to-use operator controls, quick-change 
loop ribbon cartridge, and universal 
interfaces that work with virtually any computer 
system. 

For full details on how Silent/Scribe can fit your 
application - quietly - contact Anadex today. You’ll 
find the units attractively packaged, quality en¬ 
gineered, modestly priced, and available now. 
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And Siient/Scribe 
is as easy to buy as it 
is to live with. You 
can select a variety 
of printing speeds, 
fontsand line widths. 
Some models pro¬ 
vide both draft and 
enhanced quality 
copy. All models 
have superb dot- 
addressable graphics 
at no extra cost. 



A Quality Circle Member 

nnaaex 


€1 Copyright 19S2 
Anadex, Iik, 


DP-9000A 


Silent/Scribe. The Quiet Ones from Anadex. 



ANADEX, INC. * 9825 De Soto Avenue • Chats worth, California 91311, U.S.A. • Telephone: (213) 998-8010 * TWX 910-494-2761 
U.S. SalesOflices:SanJose,CA(408)247-3933*lrvine,CA(714)557^0457*SchillerPark,IL(312)671-1717*Wakefieid.MA(617>245-9160 
Hauppauge, New York, Phone: (516) 435-0222 • Atlanta, Georgia, Phone: (404) 255-8006 • Austin, Texas, Phone: (512) 327-5250 
AN APEX, LTD. • Weaver House. Station Road • Hook, Basingstoke, Hants RG27 9JY, England • Tel: Hook (025672) 3401 • Telex: 858762 ANADEX G 
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Rugged, simpte^ dependable. 

RCA Interactive Data 
Terminals as low as $236*... 

Reliable, portable RCA VP 
3000 series Interactive Data Ter¬ 
minals feature: video and audio 
output; color-locking circuitry for 
sharp color graphics and rainbow- 
free characters; reverse video; 
tone and noise generator; 20 and 
40 character formats; resident and 
programmable character set; LSI video and microprocessor con¬ 
trol. All have a unitized 58-key, 128 character keyboard with flexi¬ 
ble membrane switches, plus the features of the ASCII key¬ 
boards below. 

VP 3501 Videotex Data Terminal. (Shown) Built-in RF mod¬ 
ulator and 300 baud direct-connect modem. Ideal for time sharing 
data base applications. Works with standard TV or monitor. Also 
has expansion interface and 16-key calculator keypad. As low 
as $265.* 

VP 3303 Interactive Data Terminal. Similar to VP 3501, 
without modem or calculator keypad. Has selectable baud rates 
and RS232C/20Ma current loop interfaces. As low as $246.* 

VP 3301. Same as VP 3303, without RF modulator. As low 
as $236.* 



...and RCA ASCII Encoded 
Keyboards as low as $49*. 

RCA VP 600 series ASCII key¬ 
boards feature: flexible membrane 
keys with contact-life over 10 mil¬ 
lion operations; unitized keyboards 
are spillproof, dustproof with finger 
positioning overlay and positive 
keypress; 2-key rollover circuitry; 
tone feedback; high noise immunity CMOS circuitry; 5V DC oper¬ 
ation and 58-key, 128-character keyboard, selectable “upper 
case only." 



VP 616. EIA RS232C compatible, 20 mA current loop and 
TTL outputs; six selectable baud rates. Standard keyboard plus 
16-key calculator. As low as $78.* 

VP 611. Similar to VP 616 with 8 bit parallel ou^ut. As low 
as $59.* 

VP 606. Same as VP 616, less calculator keypad. As low 
as $65.* 

VP 601. (Shown) Same as VP 611, less calculator keypad. 
As low as $49.* 


To order, or more information, call toll-free 800-233-0094. 
In PA, 717-393-0446. Or write: 


RCA Microcomputer Marketing, 
New Holland Avenue, 
Lancaster, PA 17604. 


RCil 


*OEM quantity prices. 


Information resource/manage¬ 
ment: Disabled individuals could use 
a microcomputer for information re¬ 
source/management in all of the same 
ways that able-bodied individuals 
can. In addition to these uses, com¬ 
puters can help physically or sensori- 
ly disabled individuals to access 
materials that would normally be dif¬ 
ficult for them to handle in a number 
of ways. Sensory or, particularly, 
physical disabilities may prevent 
these persons from making effective 
use of notebooks, filing systems, 
calendars, dictionaries, phone lists, 
etc,, due to their inability to quickly 
manipulate and scan these materials. 
Microcomputer-based systems with 
interfaces designed specifically to 
work with the individual's residual 
capabilities can provide effective and 
efficient means of paralleling all of 
these functions. At present, most of 
these applications are in the area of 
user-generated information storage 
and retrieval, although in some cases, 
such as a dictionary, materials or 
databases are being developed for 
general use and dissemination. 

Security/monitoring systems: A 
major barrier to the ability of many 
disabled or aging persons to live inde¬ 
pendently is the lack of effective and 
economical means to ensure their 
safety and the ability to summon 
help. Some ways in which a micro¬ 
computer could aid in these indepen¬ 
dent living endeavors would be 
through the provision of mechanisms 
for physically disabled individuals to 
control the locks and windows in 
their homes, emergency-call systems 
for individuals who have difficulty in 
making a call or who are unable to 
speak, monitoring systems for per¬ 
sons who could fall or in some way 
render themselves unconscious and 
unable to call for help, and medica¬ 
tion-reminder systems. 

A monitoring system could run pe¬ 
riodic checks and call for help if the 
individual does not respond to the 
system's queries. Reminder systems 
can be developed both to provide 
reminders as to when medication 
should be taken and to check whether 
certain actions necessary in the taking 
of the medication (e.g., opening the 
refrigerator) have been done. Lack of 
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Microsoft’s RAMCard" with RAMDrive 
takes the v/hlr, ciick and wait 
outoftheiBMPC. 


Solid State Disk. When you add the Microsoft™ 
RAM Card to your IBM® Personal Computer, you 
also add RAMDrive, which lets you use 
memory as you would normally use a 
disk. That gives you "disk access" 
that's typically 50X faster than 
disk. Without the whirring, 
clicking and waiting of mech¬ 
anical data access. 

Fast and easy. You simply 
designate a portion of 
memory as "disk." RAMDrive 
takes it from there, instructing 
the program to go to RAM rather 
than disk whenever data access is 
needed. The result is faster, smoother, 
no-wait computing. 

64K to 256K. You can start small, but think big. 
Start with 64K and add Microsoft RAMChips™ 
in 64 K blocks. Or, buy the full 256K now. Either way, 
you get both RAM and "disk" capabilities. All in a 
single slot. 

A complete subsystem. The RAMCard package 
comes complete with the memory board (64K, 

IBM is s registered trademark of International Business Machines Corp. 
Microsoft, RAMChips, RAMCard. and RAMDrive, are trademarks of 
Microsoft Corporation. 


128K, 192K or 256K), documenta¬ 
tion, a diskette which adds 
RAMDrive and, a full one year 
warranty. 

More tools for IBM. Microsoft 
wrote PC-DOS, the standard operat¬ 
ing system for the IBM Personal 
Computer. And Microsoft is first in 
providing a full range of languages, 
applications programs and utilities 
for the IBM PC. The addition of RAMCard 
with RAMDrive is our way of saying that 
Microsoft will continue to offer more and 
better supported tools for the IBM PC. 

See for yourself. Ask your Microsoft or 
IBM PC dealer for a demonstration of both 
main memory and disk features of the Microsoft 
RAMCard with RAMDrive. It's solid state memory 
you can also use like a disk. And it takes the whir, 
click and wait out of the IBM PC. 


BETTER TOOLS FOR MICROCOMPUTERS 
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response to these reminders could be 
used as an alerting signal to the moni- 
toring/call system, which could, in 
turn, summon aid. 

Cognitive and language-processing 
assistance: Congenital or acquired 
conditions often leave an individual 
with impaired cognitive processing. 
In some cases, it is a general process¬ 
ing deficit, as in mental retardation. 
In other cases, it is a specific dysfunc¬ 
tion of a particular process, such as 
short-term memory or the ability to 
program speech or remember names. 
The greatest obstacle to identifying 
effective applications of microcom¬ 
puters in these areas is the limited 
knowledge about the processes and 
remediation methods in general. The 
prospect of microcomputer-based 
cognitive prostheses is still beyond 
the current state of the art but not 
beyond the imagination. The use of 
microcomputers in remediation, 
however, may be much closer and 
more realistic, especially in areas 
where extensive drill and practice are 


associated with the remediation pro¬ 
cess. 

Providing Standard Functions 
As I stated previously, it is impor¬ 
tant for disabled individuals to be 
able to use microcomputers for the 
same purposes as everyone else does. 
These purposes include word process¬ 
ing, computer games, computer- 
aided instruction, control (including 
environmental control in both the 
home and job site), financial plan¬ 
ning, management, and general com¬ 
puting, In some cases, the disabled in¬ 
dividual may use these standard 
capabilities (e,g,, word processing) to 
help offset specific disabilities (e.g,, 
inability to use a pencil). More and 
more, however, individuals need to 
access the standard computer pro¬ 
grams because computers are an in¬ 
tegral part of their education or jobs. 
As our society in general incorporates 
the use of computers into every facet 
of daily living, access to them is be¬ 
coming more and more essential. 



Now add trme- 

keeping capadility to your I 

RS-232C compatEble JiiQ" 

com puter Th e H ayes 0 

Chronograph calendar 

clock coordinates and 

logs system activities by 

date and lime . down to the second. 

The Chronogr^h is ideal for 
business or home applications. Use it 
with your computer for timing everything 
from lime'Sharing access., Ao electronic 
mail and lights and sprinklers. 


MlcrocompiilvJ' Cornpofient Syslntn!^ 


Plus Chronograph is 
designed to stack neatly 
on top of other Hayes 
Stack component systems 
- like th e R S- 232 C co m- 
palibleSmartmodem, 
(Each requires a dedi¬ 
cated RS-232C port.) 

Keep your computer system up-to- 
date with the Hayes Stack Chronograph. 
Only $249 at computer stores every¬ 
where There's no fTli 

better time 11 i HayeS 



Kayes Ml crocomp Uter Produ CtS Inc. sass PaachlrM Comars Bast. Norcfosa. Qeprgia 3009(2 (404) 440^791 

Hay^s Slacl( a a trademark. ol Kayes Microcomputer Products. Inc. 

© 19 B 1 Hai«s MicroQoniputor Products. Inc. ScM only m tha ULS.A. 


In order to provide disabled in¬ 
dividuals with the ability to run stan¬ 
dard software programs, transparent 
modifications that can circumvent the 
individuars particular disabilities 
need to be developed, (The word 
transparent is used here to refer to a 
technique that is invisible to any stan¬ 
dard software programs—that is, 
modifications cannot be detected by 
any piece of standard software when 
this technique is used.) A completely 
transparent modification does not in¬ 
terfere with the standard program in 
any way. Similarly, the standard pro¬ 
gram cannot interfere or negate the 
modification, A few examples of 
transparent modifications may be 
useful here* 

The simplest example of a transpar¬ 
ent modification is a weight on a 
hinge that can be tipped to hold down 
the shift key* This mechanical modifi¬ 
cation can allow a one-handed or 
one-fingered (or headsHck) typist to 
enter shift or control characters on 
the keyboard. There is no way for 
computers to tell in what manner the 
individuals are entering data, and any 
programs will run without modifica¬ 
tion. 

A somewhat more flexible modifi¬ 
cation may be the use of a keyboard- 
emulator module, which would be in¬ 
serted into the computer between the 
keyboard and the main computer 
board. Electrically, this keyboard 
emulator would look exactly like the 
standard keyboard* As a result, it 
would be impossible for the processor 
(or any software) to tell that the 
signals coining to it were not coming 
from the computers keyboard. 

The keyboard emulator would 
have a connector on the side that 
would accept RS- 232 C serial, paral¬ 
lel, or any desired signal format and 
inject the characters received into the 
computer as if they were typed on the 
keyboard. In this manner, persons us¬ 
ing any one of a large number of spe¬ 
cial communication or control aids 
could directly control the computer 
as if they were typing on the key¬ 
board* 

Because the special communication 
aids can be custom fitted to the in¬ 
dividual, they can be selected to op¬ 
timize the individual's physical con- 


X46 S^tembcr 19S2 © BYTE Publicadora Inc 


Circle 532 on inquiry card. 























saiaRy op 
feacuaeo 




J 


. « ■ - r* . • 

tt ' =r 

MODEL \ COMPATIBILITY - The LNWSO is 

fully hardware and software compatible with 
the Model I. Select from a universe.of hardware 
accessories and software - from VisiCalc®'' to 
space games, your LnwSO will launch you 
into a new world of computing. 


HIG^ RESOLUTION GRAPHICS & COLOR- 

The stunning 480 X 1 92 resolution gives you 
total display control - in color or black and 
white.. The choice of display formats is yours; 
80, 64,40 and 32 columns by 24 or 16 lines in - 
any*combination of eight colors. 

.PERFORMANCE - Lift-off with.a4MHz Z80A 
CPU for twice the performance. The LNWSO 
outperforms all computers in its class. 


FULLY LOADED - A full payload includes tin 
on-board singfe and double density disk 
controller for 5 VT”-, «nd 8” single or double 
sided disk drives., RS2i32C communications 
port, cassette and parallel printer interfaces 
are standard features and ready to go. All 
memory is fully installed - 48K RAM,*16K 
graphics RAM and 12K ROM complete with 
Microsoft BASIC. 


Our down to earth^price won’t send you into 


LNVy Research Corn 

i'i.'t.-iil t 1 ’ t It rrr'\ Fjn . ■ ./"it 


W.'M.Nl rr Tvmt in. CA^^eSO 
(7141 1 ) 4 ]- 88.^11 ( 714 } 7 ) 44 ^ ife 4 ' . 


Monitor and DiS^t'^dri^^ nartncludt^d 
TM Personal Software, Inc* 


A GALAXY of features piakes th'e LN,W8fe a, 
remarkable, computer. As you explore the 
LNWSO, y.ou will find the most complete, 
powerful, ready to run, feature-packed per¬ 
sonal and business computer ever made into 
one compact*solid unit. ; , 


QUALITY CONSTRUCTION - Instrumenta¬ 
tion quality eonstrucfion sets LNWSO com; 
puters apart frhnfi all the rest. Integrated into 
the sleek solid steel cage of the LNWSO is a 
professional 74-key expanded keyboard that- 
includes a twelve key rjumeric keypad. 
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f Oryx software 

Quality Discount 

GUARANTEED LOWEST PRICES! We will match any 
advertised price. Just show us the ad. 



Art Scl Wlnduw $ 76 

flos floss 2t 

UlHItyCIty. 2S 

ApplB Panic 25 

TMCh»r ftui 35 

Contlnontal CPA Kclg. 

moduli fti. Z!D 

DiprKiatlDn pUnnor 335 

Oltimoat Rial Eit. Analyslt . 110 
Ditasott HIcrDpalnlor 30 

Denver Software 

Financial pirlnor S219 

Pascal Tylor 103 

Pascal Proflrimmor 103 

Oupson iuslnass Plannar 205 

fdU'Ware compu-mltte 32 

Ellis Computing 

Novada Cobor 5109 

Nevada PllPt 129 

Nevada Edd 99 

Appllcalinn phg. as. 22 

Hayden Software 

Datapraph 5 39 

HItlagraph 25 

Appiasoft C&mf>ll6r 3.2 190 
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trol and communication rate. One in¬ 
dividual might be using a "brow 
switch'' and a special scanning dis¬ 
play. Another individual could be us¬ 
ing a light-beam headpointer. Still 
another might use Morse code or 
some other encoding system that re¬ 
quires the individuals simply to look 
at the characters they want on a dis- 
play. 

The outputs from these displays 
would then be fed into the keyboard 
emLilator and then into the computer 
as "input from the keyboard." Such 
an arrangement would be completely 
transparent and allow these individ¬ 
uals to utilize any software controlled 
from the keyboard. (Game-paddle 
emulators can also be used to access 
other programs.) 

In order to allow use of the com¬ 
puter in its normal fashion, most key¬ 
board emulators also accept input 
from the keyboard and pass it along 
to the computer as well. Thus, with 
the keyboard emulator in place, the 
computer can be used in the standard 
way by disabled individuals. 

Equipping one or more computers 
in a classroom with such keyboard 
emulators would allow disabled in¬ 
dividuals with special communication 
aids to access and utilize the same 
educational programs and course¬ 
ware as the other members of their 
class or school. Similarly, if a com¬ 
pany had a terminal with an emulator 
installed, the terminal would be 
usable by disabled as well as able- 
bodied personnel without any modifi¬ 
cation to the company's systems or 
software. Because the module plugs 
in between the keyboard and the pro¬ 
cessor, it can also be removed at any 
time (and the keyboard plugged back 
into its normal slot) for testing or 
maintenance of the computer or ter¬ 
minal. Smart keyboard emulators can 
also be plugged into themselves to 
run self-diagnostics. 

Another transparent modification 
deals with output rather than input: a 
special audio screen is connected to 
the computer's bus; instead of creat¬ 
ing a video image, however, it has a 
special flat tablet that lies on the table 
beside the keyboard. As blind in¬ 
dividuals move the cursor around on 
the tablet, they can cause the tablet to 
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read out the words or letters their 
hands are ^'over/' In this fashion, 
blind people can easily scan the 
screen and have it read off the con¬ 
tents in any random order they 
desire. Because they can move their 
hands around on the tablet, they can 
also get a "special feel" for the infor¬ 
mation. Because it is impossible for 
the main computer {or its software) to 
tell that this system is in place or in 
use, any software that uses the video 
display and pronounceable characters 
can be used by the blind individual. 
Thus, an individual would be able to 
access and use most standard soft¬ 
ware without modification. 

It's obvious, of course, that pro¬ 
grams that use a video display are 
designed for individuals who can see. 
The screen presents information to 
the user in a parallel format—that is, 
the information on the entire page is 
presented to the user at one time. 
Blind individuals using the above 
modification would be able to "see" 
the screen only a word or a character 
at a time. This would be equivalent to 
sighted persons trying to read and 
make sense out of words on a screen 
by looking at the screen through a 
soda straw (a character at a time) or a 
small tube (a word at a time). Al¬ 
though they could figure out what the 
screen said, the effectiveness of the 
visual display is decidedly decreased, 
and the organization and presenta¬ 


tion of much of the information on 
the screen may be far from optimum 
for this type of "serial" input. 

For this reason, programs written 
specifically for use by blind individ¬ 
uals use considerably different 
strategies for organizing and present¬ 
ing information. Thus, although the 
audio-screen technique just described 
does provide access to standard soft¬ 
ware for blind individuals, it does not 
give them equivalent access to that of 
sighted individuals; nor does it give 


The audio-screen 
technique doesn't 
give the blind 
equivalent or even 
optimum access. 


them optimum access. Unfortunately, 
the software that has been optimized 
for use by blind individuals is an ex¬ 
tremely small fraction of the software 
generally available. It is likely we will 
see the amount of this software in¬ 
crease with little improvement in 
quality. As a result, such non¬ 
optimum approaches as the audio 
screen will play an increasingly im¬ 
portant role. 

In the design of aids for the dis¬ 
abled, insights into the practical 
aspects of using special modifications 
(such as that gained by the tube 


analogy above) can provide program¬ 
mers with a much better understand¬ 
ing of the problems they are trying to 
solve and can lead to design of much 
more effective special modifications. 

Semitransparent Modifications 

Hardware intervention is almost 
always necessary to achieve full 
transparency. Hardware intervention 
ensures complete transparency but 
comes at a higher cost. As a result, a 
number of strategies, termed semi¬ 
transparent, have also been devel¬ 
oped to work with some but not all 
software. 

Some of these techniques take the 
form of special software routines that 
are hidden in infrequently used por¬ 
tions of memory. Vectors within the 
operating system are reset to cause 
the computer to access special 
pointers instead of the normal key¬ 
board-servicing routines. These pure 
software routines are often loaded 
from disk into the computer just prior 
to loading the standard program. In 
some cases, the routines may be auto¬ 
matically loaded when the computer 
is turned on. The individual can then 
use the special routine to select and 
run other programs. 

The major drawback to modifica¬ 
tions of this type is that they usually 
rely on pointers that may often be 
reset when more sophisticated or 
complex programs are loaded into the 
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computer. In addition, many of the 
more advanced programs consume all 
of the available memory space, total¬ 
ly wiping out such special programs. 
In some cases, special programs can 
be hidden in ROM (read-only mem¬ 
ory), and special strategies can be in¬ 
corporated that allow them to con¬ 
tinually retake control of the com¬ 
puter even while more complex pro¬ 
grams are being run. However, this 
approach again requires the use of at 
least some special hardware. 

Examples of purely software modi¬ 
fications are the programs written by 
Peter Maggs at the University of Illi¬ 
nois, Champaign-Urbana (see refer¬ 
ence 1) to provide a, voice output of 
video-screen contents (using a variety 
of speech synthesizers). An example 
of the ROM-based approach is the 
adaptive-firmware card developed by 
Paul Schwejda for the Apple II (see 
“Adaptive-Firmware Card for the 
Apple 11" by Paul Schwejda and 
Gregg Vanderheiden, page 276; 
see also reference 2). In the case of the 


adaptive-firmware card, the modifi¬ 
cation is essentially transparent to 
most programs except those that have 
critical timing loops around keyboard 
input routines (the adaptive-firmware 
card “steals" the microprocessor dur¬ 
ing these periods). 

The SHADOW/VET voice-entry 
terminal for the Apple (by Scott In¬ 
struments) is another example in this 
category. The SHAE)OW/VET allows 
total control of the Apple using voice 
commands. Except for programs that 
involve critical timing loops around 
input routines, the SHADOW/VET 
can be used instead of the Apple key¬ 
board for all operations even inside 
protected programs such as Visicalc. 
(Some keyboard use is necessary dur¬ 
ing initial voice programming of the 
unit.) 

Multilevel Program Processing 
and Multitasking 

In addition to the transparency 
problem, designers must understand 
two other concepts that are important 
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to the development of many micro- 
computer-based assistive systems, 
particularly for extremely motor-im¬ 
paired individuals. The first concept, 
multilevel program execution, refers 
to the ability of programs to be 
stacked so that the output of one pro¬ 
gram serves as the input to the next 
(for example, a special one-switch in¬ 
put program feeding a communica¬ 
tion/spelling acceleration program 
feeding a standard text editor or other 
standard program). Mu/tifus/cmg 
refers to the ability to jump back and 
forth between different programs 
while keeping all programs active in 
memory in the computer at the same 
time (see reference 3). 

The need for multilevel program 
execution stems from practical con¬ 
straints in the development of pro¬ 
grams for disabled individuals. If you 
had unlimited funds and time, you 
could develop a single program which 
contained all of the following: 

• input routines (one-switch scan¬ 
ning, Morse code, optical headpoint¬ 
ing, etc.) 

• acceleration techniques (abbrevia¬ 
tion expansion, word/phrase capabil¬ 
ity, word prediction, etc.) 

• function programs (text editing, 
spreadsheet programs, games, educa¬ 
tional programs, etc.) 

Similarly, if all of the software 
were to be written by one group at 
one university (or company or reha¬ 
bilitation center), then the software 
could be written in compatible mod¬ 
ules that could simply be linked to¬ 
gether to form the configuration 
desired by a given individual. 
Because neither of these proposals is 
practical, especially in light of the ex¬ 
treme variety of programs and func¬ 
tions that would be required on the 
third level, some type of program 
nesting is going to be required. 

The need for multitasking can best 
be seen by first imagining an average 
person sitting at his desk, working on 
a problem, when the phone rings. He 
turns and answers the phone. The 
caller, a colleague, is asking for infor¬ 
mation for a project she's working 
on. While on the phone, the person 
pulls out a file, runs off some calcula- 
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tionSj, and makes some notes based on 
feedback from his colleague. He then 
hangs up and goes back to his writ¬ 
ing. 

A severely physically disabled in¬ 
dividual who uses an assistive micro¬ 
computer-based system would need a 
multitasking capability to accomplish 
this. Firsts he would have had to sus¬ 
pend what he was doing {without de¬ 
stroying it or waiting to update and 
store it) before answering the phone. 
While on the phone, he would need to 
access his information system, use his 
writing system to make notes, and 
use some computing capability before 
hanging up the phone and reentering 
the program he had suspended as the 
phone rang. During the process, he 
would need to enter and exit from 
several programs and routines with¬ 
out losing his place in any of them, 
thus requiring multitasking. 

As with the multilevel program, 
this problem would not exist if it were 
possible to write a single, all-encom¬ 
passing program for each individual. 
The program could then be written to 
allow suspension of activity and 
jumps from one section to another. 
This approach, however, would not 
allow the individual to take advan¬ 
tage of any of the standard software 
constantly being written and up¬ 
dated. It would also deny him access 
to the programs being used by his 
peers, as well as programs that may 
be necessary for him to access as part 
of his education or employment. 

Approaches to the Multilevel 
and Multitasking Problem 

Although current microcomputer 
operating systems do not allow multi¬ 
level and multitasking activities, 
more sophisticated operating systems 
are continually being developed. 
With the increasing memory and pro¬ 
cessor capabilities of the newer gener¬ 
ations of microcomputers, designers 
can begin to consider the develop¬ 
ment of special versions of operating 
systems specifically designed to allow 
these types of multilevel and multi¬ 
tasking operation. 

If the systems were configured to 
look like one of the many standard 
operating systems from the outside, 
they could in fact run standard pro- 
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THE ULTIMATE 
CORDLESS PHONE 

• Have you ever felt down*' to the phone in your office, or at home ... expect- 

Ing that important call? 

• How many times have you made a mad dash for the phone . , , only to find it's 
stopped ringing? 

• And what about those occasions when you were simply too far away to hear it 
ring? 


Compare Our Price 
and Quality 

Only M 89®® 

(includes shipping & insurance) 

iNTBRSTATE PHONE REMOVES 
THE CORD 

. . . and you have freedom of phone 
movement like never before! Your 
phone goes where you go! Take it 
from room to room -- anywhere in 
your office. Take a break in the 
patio, pool or garden. Work way out 
in the garage, basement or drive¬ 
way. The Interstate Phone is there 
at yourside, 

EXTENDED RANGE 
Here is truly the ultimate in cord^ 
less phones. The Interstate Phone 
has unbelievable sound fidelity — 
with an extended range of up to 600 
feet. The entire unit — 10.5 ounces 
— attaches tightly and easily to a 
belt, or slips into a pocket. Yet you 
can receive or place calls to any cor- 
nerof the world. 

YOU OWN iT ^ 

The Interstate Phone is wholly in¬ 
dependent of the phone company. 
Even its installation. FCC registered 
and U.S. Government approved for 
direct connection to any existing 
phone jack. Installation and month¬ 
ly charges are eliminated. 
Sr/iLMORE FEATURES 
The Interstate Phone unit includes 
everything you need: Phone • base 
station « compatibility with all 
rotary or pushbutton systems • 
easy installation with standard 
phone jacks. 



MEMORY SYSTEM 

The last number called is stored in 
the memory and is automatically 
redtaled — just push one button — 
great to reach forever busy numbers 

— saves redialing a string of codes. 
BATTERY RECHARGING CORD 
Still another Interstate Phone ex- 
elusive! A great new way to keep 
your phone charged — with no need 
to return it to its base unit. A charge 
cord IS provided, to plug into any AC 
outlet in the house. Which means 
the base can be tucked permanently 
out of sight AND the phone is 
anywhere you want it — being 
charged. 

GUARANTEE satisfaction is complete¬ 
ly guaranteed* Use the Interstate 
Phone for 15 days In your office, or 
home. Not pleased? You owe nothing 

— not even an explanation. Just 
return for complete, prompt refund. 
Please note: Equipment used for 
business purposes is tax deductible. 
You have everything to gain, and 
nothing to lose (in fact, you'll wonder 
how you ever got along without one). 


YES The Cordless telephone is the sound answer for me 

Please send me_units at only $189.00 each 

(California residents, please add 6% sales tax) 

Total £ enclosed. 

NAME ____ 
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CITY _STATE _ZIP_ 

SENDTOilNTERSTATETELEPHONE 

18210 Sherman Way, Reseda, Ca 91335 


grams along with special-function 
programs. At present, such "'super 
operating systems" do not exist. 
Moreover, it would take a fairly high- 
capacity machine to successfully im¬ 
plement such a system. The bulk of 
the microcomputers being secured 
and supplied for disabled individuals 
today are of the much more limited 
variety. In addition, the software that 
the disabled individuals must access 
for their education or employment is 
also implemented on computers that 
do not have multilevel and multitask¬ 
ing capabilities. An alternate ap¬ 
proach therefore is required that can 
be implemented now with the existing 
systems. 

A Dual Central Processing 
Unit Approach 

Although a true multilevel, multi¬ 
tasking capability is not currently 
possible on smaller computer sys¬ 
tems, a reasonable approximation of 
one can be achieved using dual, 
nested computers. In this configura¬ 
tion, one computer would be used for 
the input and information accelera¬ 
tion programs as well as some special- 
function routines. A cable would con¬ 
nect this first computer to the key¬ 
board (or keyboard emulator) on a 
second computer. The second com¬ 
puter would be used to run the stan¬ 
dard software programs (the func- 
ti on-1 eve] p rogra ms). 

Because the first computer would 
control the second computer through 
a keyboard emulator, any standard 
software programs could be run on 
the second computer without modifi¬ 
cation. At first glance, using two 
computers appears to be a brute-force 
solution; it is, however, the most flex¬ 
ible and straightforward method for 
dealing with many of the problems— 
and, in most cases, the least expen¬ 
sive. 

Because the function-level pro¬ 
grams would run on a separate com¬ 
puter, they would not require modifi¬ 
cation and could be written in any 
fashion and in any language. Because 
the entire first computer would be 
available for these programs, they 
could be written in a high-level lan¬ 
guage, thus lowering the cost to de¬ 
velop these special programs. Modifi- 
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cations of these special programs for 
specific individuals would be much 
easier, and complex input routines 
and data structures could be used to 
optimize the specific user's control 
and rate of input* This approach 
would also be much easier to modify 
and adapt over time to match the in¬ 
dividual's changing abilities and 
needs (see reference 4). 

If two identical computers were 
used in a dual, nested computer ap¬ 
proach, the user would have a built- 
in hardware backup capability. If 
either computer went down, the other 
could be put into the input-level posi¬ 
tion* If the input-program package in¬ 
cluded some basic-function capabili¬ 
ties, the user would have at least a 
rudimentary system that could be 
used during the repair of the faulty 
computer or component* 

It is more likely, however, that the 
two computers would not be identi¬ 
cal* The system is designed so that the 
two computers do not need to be the 
same make, brand, model, or size. As 
a result, the first computer could be 
implemented on an inexpensive com¬ 
puter selected to provide only the 
capabilities necessary for the "first- 
computer'' functions* This computer 
could then drive a much more expen¬ 
sive computer, which would be 
selected based upon the standard soft¬ 
ware programs the individual wanted 
to use. 

In fact, the first computer could ac¬ 
tually be used to control several dif¬ 
ferent second computers in different 
environments (an Apple II at home, 
an IBM at work, and an Atari 400/ 
800 when playing games with 
friends). In one system being devel¬ 
oped at the Trace Center, University 
of Wisconsin, an Atari computer is 
being programmed to function as a 
high-speed, screen-based, optical, 
headpointing input system with 
abbreviation expansion and dic¬ 
tionary lookup capabilities* The sys¬ 
tem can then feed into a wide range of 
second computers (including IBM, 
Apple, and Radio Shack) using key¬ 
board-emulator modules* In one case, 
the first computer (the Atari 400) 
costs less than many of the interface 
cards or accessories for the second 
computers. No matter which com¬ 


puter is chosen, the software avail* 
ability for the first computer is not 
important, because it will be running 
only the special input routines. It is 
the second computer that would be 
selected to match the standard soft¬ 
ware packages desired by the disabled 
individual. 

Conclusion 

Microcomputers are providing 
existing rehabilitation engineering 
programs and firms with valuable 
new tools in the development of spe¬ 
cialized communication techniques 


and aids. They are also opening up 
the rehabilitation engineering field to 
an entirely new group of individuals 
{programmers, etc.) who previously 
were unable to directly contribute 
due to the high overhead required in 
parts and equipment. Whereas work 
on custom electronic aids usually re¬ 
quired that an individual be part of a 
research team at a center, practical 
solutions can now be created with 
little or no hardware components 
other than the standard microcom¬ 
puter system and accessories. This is 
particularly true for special-function 
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• MEETS HIGH VOLUME DEMANDS. 

• EASY TO USE FOR THE BEGINNING 
USER, YET THE MOST FUNCTIONAL 
WORD PROCESSOR. 

• ALSO AVAILABLE ON MOST MAJOR 
MICROS. 

FEATURES: • Horizontal Scroll • Math 

• Footnotes * Sophisticated Boilerplate 
Assembly with Auto Variable Filling 

• Phrase library permanently stored on 
disk • Column Manipulation • Hyphen¬ 
ation • Graphics 


Take a closer look ai Ihis outstanding 
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Learning with Logo makes Logo 
come alive at home or in school 


Learnmg mYA Logo is the ideal intro- 
duct ion to Logo for children and adults. 
Written for children between the ages of 
ten and fourteen^ the book is also 
perfect for parents and teachers who 
want to learn Logo from the ground up 
or to use this unique language with 
children. Many of the projects and 
activities in the book were originated by 
children. 

The book starts from the absolute 
beginning with detailed information 
about the Logo system and basic com¬ 
mands for controlling the Logo turtle. 
Dozens of introductory turtle design 
suggestions offer each learner a way to 
create projects that are uniquely his or 
her own, while later chapters map out a 
rich universe of mathematical explora¬ 
tions in turtle geometry. 

The second half of Learning wiYA 
Logo goes beyond turtle graphics to 
present a set of interactive computer 


games, quiz programs, and language ac¬ 
tivities that introduce the learner to 
more advanced programming concepts. 

Special sections throughout the book 
highlight the powerful ideas contained in 
each activity and warn about common 
bugs and pitfalls. For adults, Helpers' 
Hints” explain important concepts more 
fully and offer practical teaching 
suggestions. 

The book features detailed instruc¬ 
tions for creating a Logo Procedures 
Disk (also available directly from the 
author) that contains sample programs 
and a number of "tool procedures” 
needed to carry out the projects in the 
book. 

Dan/e/ iVati has been involved in education 
as a curriculum deveiopert elementary school 
teacher, teacher trainer, and researcher. He 
worked for five years on a series of Logo 
research and development projects as a 
member of the MIT Logo Group. At present 
he is an editor with B YTE Publications and 


BYTE/MCGRAW HILL BOOKS 
70 MAIN ST, 

PETERBOROUGH, NH 03458 



contributes regularly to Popular Computing 
and BYTE magazines. 

Learning wiih t.ogo is written specifically for 
users of the version of Logo developed at A4JT for 
the Apple IP- and distributed by Terrapin, tnv. und 
Kreii Software, Inc. it contains appendices for users 
of Apple Logo^^ and Tl Logo'^. 


Learning with Logo 
Spiral'bound 
ISBN 0 07'068570-3 
230 pages 
$12.95 


Please add $1.00 per book for postage and 
handling* 

Available Oct* 1982 

CALL TOLL-FREE 800-258-5420 
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LOGO-. Language of the 80’ 



Apple Logo and Logo for the Apple 

II Introduce you to a dynamic new com¬ 
puter language that not only enables 
educators to make full ano innovative 
use of the teaching potential of modern 
computers but also offers programmers 
an easy-to-use system of considerable 
power. 

Readers of this book will see that 
the designers' vision of Logo as a virtu¬ 
ally unlimited educational tool has now 
become a reality. Logo enables even 
young children to use the computer in 
rewarding, selt-directed projects, while 
at the same time providing sophisticated 
users with a powerful and expressive 
general programming system. This book 
presents the reader with a complete 
guide to the exciting applications of this 
unique procedural language. 

The author Introduces programming 
techniques through Turtle Geometry—a 
series of fascinating exercises involving 
both Logo programming and geometric 
concepts. Later chapters illustrate more 
advanced projects that utilize Logo’s 
sophisticated list-processing capabili¬ 
ties: these include the conversational 


DOCTOR program with its simulated 
psychotherapist and an INSTANT pro¬ 
gram with which parents and teachers 
can create a programming environment 
for preschool children. The book also 
contains reference material of enduring 
value to sophisticated users. 

Get in on the ground floor of the 
burgeoning Logo movement with this 
comprehensive, detailed guide to the up- 
and-coming computer language of the 
Eighties! 

This book is published In two versions: 
Apple Logo is for users of Apple Logo^M 
software (distributed by Apple Computer 
Company) and contains an appendix tor 
users of Tl Logo^^. Logo tor the Apple tl is 
specifically tor users of Logo software 
developed at MIT for the Apple II computer 
{distributed by Krell Software and Terrapin, 
Inc). Logo for the Apple 11 also contains ap¬ 
pendices that enable users of Apple Logo™ 
and Tl LogoTM to carry out the projects in 
the book. Be sure to specify Apple Logo or 
Logo lor the Apple II when ordering! 
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240 pages, 
softcover, itiustreted 


Logo 
$14.95 
240 pages, 
softcover. IMusIreted 


ORDER TOLL FREE 
800-258-5420 


BYTE Books 
70 Main St, 

Peterborough. N.H. 03456 
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programs developed to meet specific 
needs of disabled individuals. 

The problem of providing trans¬ 
parent access to microcomputers (and 
thus allowing access to the vast world 
of standard software) usually requires 
some type of hardware intervention. 
With the advent of keyboard emula¬ 
tors and the use of dual, nested 
computers, even this activity prom¬ 
ises to be returned soon to the more 
readily accessed and duplicated world 
of software. As a result, the im¬ 
mediate future promises to be an ex¬ 
tremely exciting and productive 
period, which will see rapid advances 
in the development of both special- 
function programs and new strategies 
to ensure the complete access by dis¬ 
abled individuals to the world of 
m icr oc omp u ter s. 

If this access can be assured, then 
the functional disabilities currently 
experienced by these individuals 
should decrease markedly as our 
society moves more and more into 
the electronic information age. If we 


fail to ensure access to our computer 
and information-processing systems 
for disabled individuals, our progress 
into the electronic information age 
will instead only present new bar¬ 
riers. 

With good communication among 
the new group of individuals entering 
this field, the existing rehabilitation 
personnel, and most important, the 
disabled individuals themselves, the 
amount of truly useful software can 
be maximized and many existing bar¬ 
riers reduced. It may even be possible 
to effectively eliminate some disabili¬ 
ties in the same way that eyeglasses 
have eliminated what would other¬ 
wise be a visual handicap for many of 
us. A possible example of this would 
be the elimination of the writing hand¬ 
icap currently experienced by many 
persons with mild to moderate ma¬ 
nipulative difficulties (due to a 
physical disability or severe arthritis) 
through the development of very ef¬ 
fective and portable text-editing sys¬ 
tems. Although initially writing speed 
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computer and then reprogrammed as 
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file back in to make later 
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might be slower, the incorporation of 
abbreviation expansion and other ac¬ 
celeration techniques would increase 
speed and give the added benefit of 
perfect penmanship.® 
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NEC'S NEW 
ADVANCED 
PERSONAl 
COMPUTER 
GIVES CHARIIE 
TNE DIUES. 


If you’re a businessman shopping 
for a persona! computer, take a 
look at NEC. Our ARC'* Advanced 
Personal Computer has better 
price/performance than any per¬ 
sonal computer on the market. 

It's a totally solutions-oriented 
system, supporting both CP/M-Se’" 
and MS-DOSrdeveloped to solve 
business problems in the simplest, 
most cost-effective way possible. 

Our business software has been 
optimized to take advantage of 
the ARC'S unique hardware fea¬ 
tures, That makes system opera¬ 
tion faster and easier 

Our software includes a lull 
set of general accounting pack¬ 
ages, word processing, mailing 
list management, business plan¬ 
ning, database management, 
and communications. And we're 
readying many more. 

We back our software with a 
unique unconditional guarantee, it 
will work or you get your money 
back. 

Our APC comes with more 
information storage capacity than 
any system in its price range. 

Our high-resolution color graph¬ 
ics run circles, arcs and lines 
around everybody else. The APC's 
screen images—lines, characters, 
pictures—are unprecedented in 
their clarity. 

See for yourself how much bet¬ 
ter we are. The solutions-oriented 
Advanced Personal Computer 
from NEC. Return the coupon to 
NEC Information Systems. Inc., 

5 Militia Drive. Lexington. MA 
02173, 


CPr^'M-aG IS a irademark u 1 Di^jilal Research Inc 
MS-DClS 15 a iradetTiark Df MlCrosott. Inc. 

ARC ts a trademark ot Nipport Electric Co. Lfd 
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on the Advanced Personal Computer 
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NEC Information Systems, /nc- 

5 Militia Drive, Lexington, MA 02173 
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It’s the professional personal computer with all the trump cards 
—it costs less, it includes 64K of RAM, upper and lower case, 
a numeric pad and VisiCalc" keys, all features not found on 
the Apple" II. 

Peripherals that work with the Apple II will work with the Franklin 
ACE 1000. Programs that run on the Apple will run on the ACE. 
Totally Apple compatible ... yet, so much more! 

The Franklin Ace 1000—price, power, quality, reliability—the 
best deal in town. Call or write today for the name of your local 
authorized Franklin dealer. 
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A New Horizon for Nonvocal 
Communication Devices 

Using the Panasonic Hand-Held Computer As a Personal, 

Portable Speech Prosthesis 


Patrick Demasco and Richard Foulds 
Tufts-New England Medical Center 
171 Harrison Ave*, Box 1009 
Boston^ MA 02111 


Perhaps the greatest potential of 
persona] computers is for people with 
severe physical disabilities. The 
power, flexibility, low cost, and 
availability of these machines make 
them natural tools for people whose 
physical limitations restrict their ac¬ 
tivities. 

In this article, we will describe how 
to use the new Panasonic Hand-Held 
Computer (HHC) as a personal and 
portable communication device. We 
have focused on its use by individuals 
who have expressive communication 
impairments due to physical disabili¬ 
ties. Expressive communication in¬ 
cludes all of the methods we use to 
make known our needs, concerns, 
and creative thoughts. The most ob- 
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vious is the power of speech— 
something which most of us use as 
our primary means of communica¬ 
tion. Other expressive skills, such as 
handwriting and typing, come into 
play as well. 

Typical of those who may have 
communication impairments are 
large numbers of people with cerebral 
palsy. This form of brain damage oc- 


Single-purpose 
communication devices 
are effective 
but very costly. 


curs around the time of birth and 
results in a lifetime disability. A 
smaller group of people are com¬ 
munication-impaired as a result of 
amyotrophic lateral sclerosis (ALS, 
commonly known as Lou Gehrig's 
disease), which is a progressive 
neurological disease. Those who have 
suffered a stroke in the brain-stem 
area may also have communication 
impairments. 

In general, these people often can¬ 
not produce intelligible speech or legi¬ 
ble handwriting. But it is important 
to note that communication im¬ 
pairments are not a reflection of 


cognitive abilities. Each of these peo¬ 
ple has normal linguistic and intellec¬ 
tual capabilities. 

Alternative Communication 
A great deal of work on behalf of 
people who have communication im¬ 
pairments has been done over the last 
decade, and several well-designed 
devices have been marketed for their 
use. Recently, the Apple II and the 
TRS-60 computers have been put to 
use as aids for the physically im¬ 
paired. The growing interest in com¬ 
munication devices is undeniable; in 
the Johns Hopkins First Annual 
Search for the Application of Per¬ 
sonal Computers and the Handi¬ 
capped, 27 of 99 entries dealt with 
com muni cation-device concepts. 

A moderate number of dedicated, 
single-purpose communication 
devices have been built. These are 
typically microprocessor-based with 
some form of printout and display, 
and possibly a synthesized voice. 
Sizes, weights, and battery-life of the 
devices can be tailored to the needs of 
the disabled to aid in portability. 
They can be packaged to fit on a 
wheelchair and to withstand tests of 
rugged and continuous use. 

But these devices have drawbacks 
as well. Their cost is necessarily high. 
Low-volume production cannot 
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Which Spreadsheet lets you: 

■ Use every cell 

(never see “out of memory”) 

■ O^nsolidate multiple spreadsheets 

■ Split the screen as often as you want 

VisiCalc.NO 

SuperCalc.NO 

CalcStar.NO 

Scratchpad... YES 

The Ultimate Spreadsheet 



Scratchpad 
features include: 

■ Virtual Memory (never see “out of memory”) 
Every cell on the spreadsheet can be used. 
Don’t be misled, other spreadsheets tell you 
how "big" the matrix is. but you can only use 
a very small portion. With Scratchpad's virtual 
memory feature you can use EVERY CELL! 

■ Consolidation (not just merging but also 
combining spread-sheets) This makes 
Scratchpad almost three dimensional. 

■ Unlimited Screen Splitting 

■ If/Then 

■ Merge 

■ Unlimited Title Locking 

■ Long Strings Supported 

■ Help file 

■ Variable column width 

■ Built in financial functions 


■ Built in math functions 

■ Variable formats 

■ Automatic and selective recalc 

■ Interface to Stats-Graph graphic package 

■ More 

For virtually all CP/M, CP/M-86, and MS 
DOS compatible systems, including 
the IBM PC. 

Available from fine dealers everywhere, or 
directly from SuperSoft. 

Requires: 44k 

Scratchpad: $295.00 

Manual Only: $ 15.00 

Japanese Distribution: 

ASR Corf^ration International 
3-23^. Nishi-Shimbashi, Minato-Ku, 

Tokyo 105, Japan 
Tel (03) 437^5371 
Telex. 0242-2723 

CP/M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim, CalcStar is a registered trademark 
of MicroPro. 









Photo 1; The Panasonic Hand-Held Computer (HHC) along with some of the availabh 
accessories. The HHC is in the tower right. Clockwise, the accessories are the I/O 
driver, the RS-232C port, the additional 8K-b\fte module, and the video/televi¬ 

sion adapter. 


possibly compete with the economics 
of large-run production. Distribution 
and service present additional prob^ 
lems. Products with limited use can¬ 
not support extensive field-service or 
local-service organizations. Repairs 
are often done at a central location 
that may be inconvenient for many 
users. 

The personal microcomputer with 
its widespread availability offers an 
interesting alternative to single- 
purpose communication devices. 
Software communication aids are 
easily distributed on floppy disks that 
run on existing hardware. Thus the 
basic hardware cost is lower because 
of the economics of scale. By using 
standard microcomputer components 
such as game paddles, digitizing 
tablets, keyboards, voice recognizers, 
and so on, input to the personal com¬ 
puter can be configured to accom¬ 
modate the existing abilities of the 
disabled person. 

The personal computer's size is one 
drawback; mounting an Apple II on a 
wheelchair is impractical. And even if 
you did, it consumes too much power 
to be battery operated. While the per¬ 
sonal computer is an excellent table- 
top communication device and 
teaching aid, it does not meet the 


voice replacement requirement of the 
disabled person. 

The Panasonic HHC 

An article in BYTE (G. Williams 
and R. Meyer, 'The Panasonic and 
Quasar Hand-Held Computers,'' 
January 1981, page 34) describing the 
new HHC marketed by both 
Panasonic and Quasar stimulated our 
interest. The computer seemed to be a 
bridge between the single-purpose 
portable communicator and the flexi¬ 
ble, less costly personal computer. 
The HHC is portable enough to 
qualify for wheelchair mounting and 
is generally available at a reasonable 
price. 

The Panasonic HHC represents a 
significant advance in personal com¬ 
puters. The system consists of a main 
unit with a 6502 processor, RAM 
(random-access read/write memory), 
ROM (read-only memory) monitor, 
ROM sockets, keyboard, liquid-crys¬ 
tal display (LCD), and an external 
bus connector. Additionally, there 
are several peripherals including an 
RS-232C interface, RAM modules, 
video driver, cassette interface, 
printer (only recently available), and 
modem (see photo 1). 

Two or more peripherals can be at¬ 


tached to the main unit with the I/O 
{input/output) driver. If only one 
peripheral is used, then it can be con¬ 
nected directly to the main unit. You 
can create and run Microsoft BASIC 
(MBASIC) programs. The HHC can 
also run SNAP (a derivative of 
FORTH) programs. SNAP programs, 
however, must be written and de¬ 
bugged on a separate development 
system. The working program is then 
loaded into a PROM (programmable 
read-only memory) and executed in 
the HHC. The HHCs operating 
system is written in SNAP. 

Our goal at the Rehabilitation 
Engineering Center at Tufts Universi¬ 
ty, which focuses on technology as it 
relates to expressive communication, 
was straightforward: to see how close 
we could come to reproducing the 
valuable features of the single-pur¬ 
pose communication devices by using 
the Panasonic HHC. 

Design Considerations 

Engineers working on solutions to 
communication problems of disabled 
people must, of course, work around 
an individual's existing physical 
abilities to generate communication. 
In many instances the disabled person 
has sufficient manual coordination to 
touch a number of keys. If 27 keys 
can be conveniently reached, the en¬ 
tire alphabet and space bar can be 
used to make words. If more keys can 
be reached, their functions can be ex¬ 
panded to include common words or 
phrases. We call this one-to-one cor¬ 
respondence (one key for each entry) 
a direct-selection method. It is not 
much different from typing. Typical¬ 
ly, in this case, a disabled person will 
use one finger or a headstick (a wand 
attached to a helmet) rather than all 
10 fingers. 

Sometimes, however, the desired 
vocabulary exceeds the number of 
keys or switches that can be easily 
pressed by the user. In extreme cases, 
only one switch may be accessible. 
For instance, the users only con¬ 
trolled movement for purposes of ac¬ 
tivating a switch may be the kick of a 
foot. When the user has such a 
limited selection capability, an alter¬ 
native presentation of the alphabet 
and vocabulary must be found. 
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1Wo Great Languages! 
1Vvo Great Compilers! 


Ada 

Required by the Department of Defense 
for all its programming. Ada is a highly 
structured, sophisticated language, well 
suited to both applications and systems 
programming. 

SuperSoft Ada is a native code, fully 
recursive, two pass compiler which gener¬ 
ates ".COM" files. While currently a subset, 
SuperSoft Ada supports most features of 
the standard Ada language. 

Required by the Department of Defense 
for Ada copyright protection: "This compiler 
is presently an incomplete implementation 
of the Ada programming language. It is 
intended that this compiler will be further 
developed to enable implementation of the 
complete Ada programming language, and 
then to be submitted to the Ada Joint Pro¬ 
gram Office for validation." 

Because of the DOD requirement, Ada is 
certain to become a dominant language 
soon. Begin learning and using Ada now 
with SuperSoft Ada. 

(Requires: 48K CP/M) 

Ada Compiler; $300.00 
Manual Only: $ 25.00 

Ada and C are available for virtually all CP/M, 
CP/M 86, and MS DOS compatible systems. 



SuperSoft "C" is a professional quality 
compiler suitable for any programming task. 
It has been transported for use on the 8080, 
Z80, Z8000, and 8086 families of micro¬ 
processors. We plan to transport our "C" 
compiler to the 68000 and other new 
environments as they come into use. This 
means you will have an easy transporting task 
as you grow into the next generation of 
microcomputers. 

SuperSoft "C" supports most features of 
Unix version 7 "C!' It produces a highly 
optimized code making it possible to avoid 
assembly language coding for most tasks. The 
compiler is a two pass system, with pass one 
producing an intermediate code, and with 
pass two translating and optimizing to produce 
the assembly code of the target computer. 
This makes hand optimization of critical 
sections possible. 

C (Z80, 8080): $250.00 

C (8086): $500.00 

C (28000): $500.00 

Manual Only: $ 15.00 

Japanese Distribution; 

ASR Corporation 

3"23-8, Ntshi-Shimbashi, Minato-Ku 
Tokyo 105, Japan 
TeL t03)-437-537t 
Telex. 0242-2723 

*Ada is a trademark of the Department of Defense 
(Ada Joint ProgramPflicel 
CP/ M i s a reg iste red trademark of Di gital R rqh 
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Photo 2: The Tufts Interactive Communicator, developed in 1972, it)as an early scan¬ 
ning commumcnfion device. It employed all TTL circuitry and used a dedicated 5-inch 
monitor to display 1024 characters. 


In earlier work in our laboratory, 
we used the scanning method for a 
single-switch communicator. The 
Tufts Interactive Communicator 
(TIC) was a stand-alone, single-pur¬ 
pose device that presented the alpha¬ 
bet in a sequential fashion. The user 
faced a keyboard that had a back-lit 
array of seven rows of eight entries 
(see photo 2). The TIC highlighted 
the array row by row from top to 
bottom. The user selected a row by 
hitting a single switch. The TIC 
responded by then highlighting each 
entry in the row from left to right. 
The user hit the same switch a second 
time to choose an entry as it was of¬ 
fered. The chosen letter was then 
shown on an accompanying video 
display (32 characters by 16 lines). 

Using the HHC 

In developing the HHC as a com¬ 
munication device, we used both the 
direct-selection and scanning 
methods. Additionally, we worked 
within three design constraints. We 
would use commercially available 
components. No custom-fabricated 
circuits would be considered in the 
initial work. The purchase price for 
the components would not exceed 
$ 2000 . 


We purchased two additional 
pieces of hardware, a Votrax 
Type-TS[-Talk for speech output and a 
digitizing tablet from Houston In¬ 
strument for use as an input device. 
All of our programs, which were 
written in BASIC, shared the follow¬ 
ing elements: 


The purchase price for 
our communjcator 
could not exceed 
$ 2000 . 


• User input: Each implementation 
has an input handler that recognizes 
some action of the user as a selection. 

• Message array : The user's responses 
are directed to the selection of a char“ 
acter, word, or phrase. The arrange¬ 
ment of those units is called the 
message array. This array is generally 
a two-dimensional matrix whose 
units can be described with a row and 
a column number. 

• Control selection* * In addition to 
those units that are part of the user's 
message, additional units are de¬ 
signed to control functions necessary 
for the device to operate. For exam¬ 


ple, one unit in a system with speech 
output would correspond to a com¬ 
mand to send the output to the voice 
synthesizer. 

•Message buffer: When the user 
selects a message unit, it is stored in 
the message buffer. Many of the con¬ 
trol functions (e.g., display) operate 
on this buffer. 

• Message output: The message 
selected by the user is used to com¬ 
municate with another person. There¬ 
fore, it is desirable to have a flexible 
output scheme that will closely im¬ 
itate normal communication (e.g., 
speech output, printed copy). 

We have developed three imple- 
mentations of the HHC as a portable 
communication device: a scanning 
communicator, a direct-selection 
communicator using a keyboard, and 
a direct-selection commynicator us¬ 
ing a digitizing tablet. We will treat 
each of the three methods separately 
before returning to a general discus¬ 
sion. 

The Scanning Communicator 

Our first effort involved duplicat¬ 
ing the function of the TIC on the 
HHC through a software emulation. 

We needed hardware to display the 
8 by 7 array of selections and to pro¬ 
vide a single-switch input and a way 
to output the user's message. We used 
the LCD to display the array of selec¬ 
tions. The major drawback to this im¬ 
plementation is that only one row of 
characters can be displayed at a time. 
(This was not a severe limitation, as 
we will explain later.) We used the en¬ 
tire keyboard of the HHC as the 
single-switch input so the user can hit 
any key (with a few exceptions) to 
signify a selection. 

We used two output modes. For 
visual output, the LCD displays the 
user's message. The addition of a 
Votrax Type-'N-Talk provides syn¬ 
thesized speech of the user's message. 
The Votrax is connected to the HHC 
through the RS-232C peripheral. A 
printer would also be desirable, but 
that peripheral was not available to 
us when we wrote this article. 

We used only one noncommercial 
piece of hardware in this configura¬ 
tion. Because certain keys on the 
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Keep \bur Computer Healthy, 



with the Industry Standard in System 
Maintenance Programs, r*" 




Diagnostics II 


Diagnostics li is the finest set of system maintenance routines 
avaiiable for microcomputers, it thoroughiy checks ali five 
areas of your computer system, pinpointing hardware 
probiems to help keep your computer in perfect working order 
The areas of your computer which are tested include; 

Memory, Printer, Terminai, Disk, and CPU 


In addition to being extremely thorough, every test in 
Diagnostics II Is also "submif'-able. The output of the tests 
can be logged to disk for later review. 

(Requires 32k CP/M) 

Diagnostics II; $125 
Manual only; $ 15 


Disk Doctor 


Disk Doctor automatically recovers otherwise unrecoverable 
information from '‘crashed" diskettes. It also un-erases files. 
Maybe it was a lightning storm, static from the rug, or just too 
late at night to be working. Whatever the cause, when the 
diskette “crashes" or a file is accidentally erased, valu^le 
data or programs can be permanently lost. 

Disk Doctor was designed to recover this “lost" information. It 
consists of five wards, each performing a specific recovery 
operation. 

Ward A: Verifies diskettes and locks out bad sectors. 

Ward B: Places copyable information from a “crashed" fiie in a good 

file. 

Ward C: Copies diskettes without slopping for bad sectors. 

WardD: Un-erases fifes. 

Ward E; Displays a directory of recoverable er^ed files. 

Disk Doctor was not designed for use with double sided or 
hard disks. 


(Requires: 48k CP/M, two drives for complete operation) 
Disk Doctor; $100 

Manual only: $ 15 

Available from fine dealers everywhere, or directly from 
SuperSoft. 

Japanese Distribution: 

ASR Corporation International 
3-23-8, Nishi-Shimbashi, Minato-Ku 
Tokyo 105, Japan 

Tel. (03) 437-5371, Telex 0242-2723 

Diagnostics II available for virtually all CP/M, CP/M'86, 
and MS DOS compatible systems. 

Disk Doctor available for virtually all CP/M, and 
CP/M-86 compatible systems. 

CP/M and CP/M-SS are registered trademarks of Digital Research. 










Photo 3: The HHC when used as a scanning communicator (a latter-day TIC) uses the 
LCD to display rows of characters. The Votrax Type^'N-Talk and a Radio Shack 
speaker complete the communication device. A printer can also be added. (The first 
roiu of the TIC array is shown on the LCD.) 


HHC should not be hit as a user 
switch input {e.g,, the Off key), we 
installed a Plexiglas guard on the key¬ 
board* This guard also prevents 
possible damage to the HHC and 
angles the computer so the user can 
see the display more easily. The 
guard is easy to build {fabrication 
plans are available from the Tufts 
Rehabilitation Engineering Center}* 
The scanning communicator is dis¬ 
played in photo 3. 

The HHC scanner operates as a 
row-and-column scanner. Two 
switch closures or key presses are nec¬ 
essary to select a unit. The HHC dis¬ 
plays each of the eight rows in se¬ 
quential order. When the user sees the 
desired letter or character on the 
LCD^ he presses a key that selects the 
row. The chosen row remains on the 
LCD and the individual letters are 
highlighted from left to right by the 
cursor. The user presses a key again 
to select the single desired character. 
At this point the selection process is 
complete and that letter, along with 
any previously generated part of the 
message, is displayed on the LCD, If 
the message exceeds 26 characters, 
the most recent segment of the 
message is displayed. Then, following 
a short delay,' the scanning process 
begins again at the first row. 


Scanning is, of course, an inherent¬ 
ly slow way of selecting messages. 
Because a sequence must be followed, 
some entries are near the beginning, 
while others fall near the end. It takes 
a great deal of time to reach those 
near the end. 

In 1973 we had addressed this 
problem on the TIC by arranging the 
letters according to their frequency of 
occurrence in the English language. 
The accepted rank order is: 

space etaonrishdlf 
cmugypwbvkxjqz 

The letter arrangement must combine 
the rank order with the procedure of 
scanning a two-dimensional array* 
Because the scanner moves from 
top to bottom and from left to right, 
the upper-left entry is closest to the 
beginning of the scan. That entry, the 
first column of the first row, will be 
displayed more frequently during 
repeated scanning* The entry next to 
it is one step less frequent because it is 
in the second column, one step far¬ 
ther away. In this manner, we can 
count the number of steps to each 
entry in the array. If the upper left 
has a value of 2 steps (1 row plus 1 
column), the next entry in that row 
has a value of 3 {1 row plus 2 col¬ 
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S 

10 

11 

32 

13 
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Figure 1: The scanning process moving 
from top to bottom and left to right pro¬ 
vides faster access to certain locations. 
The numbers shown in this array signify 
the distance of each location from the 
start of the scan. Each time a selection is 
made, the scan starts over. 

umns) and the third has a value of 4 
{1 row plus 3 columns). The first en¬ 
try in the second row also has a value 
of 3 (2 rows plus 1 column), and the 
second entry in that row has a value 
of 4 {2 rows plus 2 columns). By plac¬ 
ing the value of each entry in an 8 by 
7 array, we can see a pattern emerg¬ 
ing (see figure 1), 

The entries that are equally as far 
from the beginning of the scan are 
located along diagonal lines. By tak¬ 
ing the rank order of letters in English 
and placing them according to the 
best location on the array, we can ob¬ 
tain an optimal arrangement for scan¬ 
ning a keyboard (see photo 4), 

When we compared our layout to 
similar 8 by 7 arrays that have been 
arranged alphabetically or in pseudo¬ 
typewriter fashion, we found our ar¬ 
rangement to be approximately 50 
percent faster for the user. 

To perform functions that are not 
part of the basic system operation, 
some of the units in the array are used 
as control selections. These are as 
follows: 

5P (Speak): sends the entire contents 
of the message buffer to the 
Type-TSI-Talk, 

DS (Display): displays the contents of 
the message buffer. 

CL (Clear): clears the contents of the 
message buffer* 

< — Back (Backspace): moves the 
message cursor back one space. 

< W (Backward): moves the message 
cursor back one word* 
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Alspa Computers 

PLUS 

Multi-User Hard Disk 



SMALL SIZE AND LOW COST 

ALSPA full performance^ CP/M computers are the smallest 
8" drive micro's around. An ALSPA computer with a 4 MHz 
Z80A CPU; 64K of RAM, one or two 8" floppy drives, three 
RS-232 serial ports, one parallel port, and one hard disk port 
is no larger than most single add-on drives, and weighs only 
about 18 lbs. An AC1*1 can be yours for as little as $1995.00 
plus CP/M. 

CORVUS** INTERFACE 

Standard on all ALSPA computers in a hardware interface 
which connects directly to either a Corvus hard disk drive or 
a Corvus Constellation**, multi-user hard disk system. Our 
Corvus operation system is easy to install and use. 


SUPERIOR PERFORMANCE 

One demonstration will prove that our compact and durable 
ALSPA computers are designed to provide dependable, 
powerful computing service. Look at capability and speed 
and you'll agree we're the best value for the dollar. 

DEALER INQUIRIES INVITED 

--- — -- ^ 

Alspa Computer, Inc. 

MORE THAN OUR NAME tS UNIQUE 

300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000 
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TO BECOME THE LEADER 
IN nRMINALS,TELEYIDEO 
HAD TO GIVE YOU MORL 

WEHESnU GIVING YOU 
MORE WITH OUR NEW 
SMALL BUSINESS COMPUTERS. 



The new TS 802 business computer. 


































In three short years, TeleVideo 
became the number one independent 
supplier oi CRT terminals in a very 
competitve marketplace, 

We did it by designing and build¬ 
ing terminals with more performance, 
reliability, features and functions than 
the competition. 

But at a lower price 
Now TeleVideo has entered the 
even more competitive microcomputer 
marketplace. And we intend to 
repeat that success with the same 
basic philosophy: 

By providing big system perfor¬ 
mance and features. And TeleSolutions 

— a hardware/software package 
that includes word processing and 
financial planning software programs. 

For a price lower than many of the 
low performance personal computers. 

TELEVIDEO’S TS 802 
AND TS 802H. 

THE COMPUTERS THAT 
CIVE YOU MORE. 

The TS 802 is TeleVideo s lowest 
priced computer 

Yet it gives you many more of the 
important features found only in 
larger computers costing much more. 

• Like modular design for easier 
maintenance. 

• High speed Z80A microprocessor 
with 64K bytes of RAM main memory 

— enough memory to handle most 
business applications. 

* The CP/M operating system, 
which is included at no additional cost 
to give you access to more micro¬ 
computer software programs than any 
other operating system. 

* An upward growth path through 

a unique multiple processor, building 
block architecture. 

* Dual 5!4 inch double density 
diskettes with a million bytes of 
unformatted storage capacity 

• A high resolution, non-glare 
video screen with detached key¬ 
board — just two examples of our 
innovative, ergonomic computer 
design. 

' Two R232C serial 
ports for a printer 
and modem. 



* And a high speed port for plug-in 
expansion to a larger multi-usen multi¬ 
tasking TeleVideo computer system. 

• But suppose you need more stor¬ 
age. TeleVideo s next model up, the TS 
802H, gives you all the same features 
of the TS 802, But instead of two floppy 
diskettes, it uses one floppy diskette 
and a 5j4-inch Winchester hard disk to 
give you 9.6 million bytes of unfor¬ 
matted storage capacity—nearly 10 
times the storage for only twice the 
pnce of theTS 802 

COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 

The TS 802 and TS 802H are more 
than just single-user, stand alone com¬ 
puters. 

When its time to expand, simply 
plug them into TeleVideo s more pow¬ 
erful TS 806 or TS 816 multi-user, 
multi-tasking systems. The TS 802s 
then become intelligent, fast response 
satellite stations. 

And because each has its own 
CPU, there's none of the degradation 
of throughput and contention for a 
single CPU that slows down the typical 
shared system. Each user maintains 
full processing capability in a shared 
file environment. 

With TeleVideo, there's no obso¬ 
lescence. Because of the unique multi- 
CPU architecture and TeleVideo s 
multi-tasking software, the TS 802s do 
not have to be replaced as your data 
processing needs grow. 

TELESOLUTIONS. 

THE SOFTWARE PACKAGE 
THAT GIVES YOU MORE. 

Instead of offering you just a business 
microcomputer, TeleVideo is offering a 
computer and software package 
called TeleSolutions. And instead of 
offering you just any soft¬ 
ware, TeleSolutions™ 
offers you the 
most popular, 
most versatile 
software: 
MicroPro's® 
word proces¬ 
sing WordStar”* 
^and business 
F planning 
CalcStar."* 
Whether you 
own a small 
business, manage a 
department in a company 
or are your organization s DP managei; 
the combination of TeleVideo com¬ 



puters with WordStar and CalcStar 
gives you the quality text editing and 
financial planning help you 11 need. 

If you do require more software, our 
CP/M operating system allows you 
to choose from the widest variety of 
microprocessor software 

When you buy either the TS 802 
at $3,495* or TS 802H at $5,995r 
TeleVideo includes WordStar and 
CalcStar for a special price of $500 — 
a savings of nearly $300 

WORLDWIDE SERVICE. 

TeleVideo s small business computers 
are serviced by TRW s nationwide 
service network, and by distributors 
around the world. 

THE BEHER BUSINESS 
SOLUTION? 

PROVE IT TO YOURSELF. 

Before you begin evaluating business 
computers make a list of what you'd 
like one to do for you. Then bring that 
list to one of TeleVideo's computer 
dealers throughout the world. Sit down 
at a TeleVideo® computer Study the 
TeleSolutions Package. Even try another 
computer. Compare the features, the 
functions, and the performance. 

And compare the price. 

We don't think you'll find a better 
business solution than TeleVideo and 
TeleSolutions. 

For details and the address of your 
local distributor call toll free 800- 
538-1780, And in California call 
415-745-7760. 

Tel^ded 


TeleVideo Systems, Inc 
Dept 61 OB 
1170 Morse Avenue 
Sunnyvale, CA 94086 

Please send details on TeleVideo computers 
and TeleSolutions to: 

MAME_ 


TITLE. 


COMPANY. 

ADDHESS_ 

cmr_ 


STATE. 


.ZIP. 


PHONE n L 


WanJStar’* and CalcStar™ are trademarlts of MicrpPro 
Intematjonal Corporation 

CP/M 3S a regiatered trademark of Dignia] Research Inc, 
‘Prices are suggested refatl excludmg applicable slate 
and local taxes —Continental Lf.S.A , Ataslca and Hawaii 

Circle 458 on inquiry card. 


Northeasl Region 6]7/.%9'9370 Eastern Reg ton 212/306-07D5, Southeast Region 40^ 47-1231, Midwest Region 3l2/969-Qil2. 

South Central Region 2J4/2S8-6776, Northwest Region 400/745-7760, SouthweRt Region 714/752-9408,■ European Sales 1 Holland) -075-20-7461 



















Photo 4: The optimiied scaTjning array of the TIC w arranged according to the frequen¬ 
cy of letters in the English language. 


SR (Scan rate): allows the user to 
alter the rate at which information is 
displayed on the LCD, In the case of a 
disabled person, this control is essen¬ 
tial to optimization of the user s per¬ 
formance. 

BP (Beep): causes the HHC to make 
an audible beep. This allows the user 
to gain someone's attention easily. 

The revised design we are now 
working on will include these im¬ 
provements: 

• User programmability: Including a 
user vocabulary makes a communica¬ 
tion aid a personal device. The 8 by 7 
matrix does not leave much room for 
user vocabulary after the basic alpha¬ 
bet and control commands are added. 
We have two alternatives: to make 
the array larger (e.g,, 10 by 10) or to 
layer the scanner so that the user can 
switch levels. By offering a large 
number of selections, a program¬ 
mable user vocabulary could greatly 
enhance the potential of this imple¬ 
mentation. 

• External switch: The keyboard as a 
switch is not an effective input 
scheme for every individual. Connect¬ 
ing an external switch through the 
RS-232C port (e.g., foot switch) 
could take advantage of the bodily 


movement over which the user has 
the most control. 

• Anticipatory scanning: Rather than 
display the same 8 by 7 matrix to the 
user every time, it is possible to 
develop a scheme in which the device 
offers the user a choice based on his 
previous letter selection(s). For exam¬ 
ple, if the user selected "Q," the 
device would then display ''U" as the 
first option. (The probability that 'TJ" 
would follow "Q" is high). This 
scheme could significantly increase 
the efficiency of the device for the 
user. 


Direct Selection Using a Keyboard 

This configuration of the HHC is 
easy to do. Simply described, a 
direct-selection communica tor uses 
the keyboard of the HHC for message 
entry. The necessary hardware is the 
HHC main unit, the RS-232C adap¬ 
tor, and the Votrax Type-Tsl-Talk, 
Output is through the LCD and the 
Type-IM-Talk. 

Because the keys on the HHC are 
much smaller and closer together 
than those on a conventional key¬ 
board, we had to implement a 
keyguard. We designed one to fit 
over the HHC keyboard that would 
help prevent the user from making 


false entries that could impede the 
communication rate. Initially, we at¬ 
tempted to use Plexiglas, but we 
found that the drilling necessary to 
make the sheet fit the square keys of 
the HHC was extremely difficult. 

Finally, we used the telecomputing 
overlay that comes with the RS-232C 
peripheral. This is a thin vinyl die-cut 
overlay that fits over the keyboard 
and changes the legend to the 
equivalent of a teletypewriter key¬ 
board, The overlay was originally 
designed to fit so that the keys would 
stick through and project above it. 
Our modification used %-inch-thick 
double-stick tape placed between the 
rows of keys. We placed the overlay 
on the tape to elevate it to a level even 
with the top of the keys. 

The HHC now has a flat surface. 
When a finger hits between two keys, 
neither key is pushed, because the 
overlay, supported by the double¬ 
stick tape, cannot move. When a key 
is hit directly, the vinyl dimples down 
and allows the key to be pushed. This 
modification provides a workable 
keyguard without expensive altera¬ 
tion. 

To operate this device, users type a 
message at the keyboard. As they 
type, entries appear on the LCD of 
the main unit. The assignable- 
function keys serve as command units 
to enable them to output the message 
to the voice synthesizer and clear the 
message buffer. The drawback to this 
implementation is that the keyboard 
is small and many disabled in¬ 
dividuals might have difficulty mak¬ 
ing accurate selections despite the 
presence of a keyguard. 

Direct Selection Using a Tablet 

The usefulness of the direct- 
selection communicator is restricted 
by its small keyboard. To overcome 
this limitation, we decided to use a 
digitizing tablet from Houston In¬ 
strument as an input device. 

The digitizing tablet has an 
11.5-inch-square active area and out¬ 
puts the coordinates of the cursor 
through an RS-232C port. The device 
has several operating modes that in¬ 
clude single-point digitization and 
continuous digitization. The tablet is 
easily connected to the HHC with the 
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Photo 5; A Houston Irntrument Digitizing Tabht is addled to the HHC and 
Type-'N-Talk to allow for an expanded and flexible keyboard. 



Photo 6: /bn Vtggiano, a nonvocal consumer consultant at Tufts-New England Medical 
Center, demonstrates his method of commumcating using his index finger on the 
language board. The keyboard arrangement is the WRITE-400 system of language 
clusters. 


RS“232C peripheraL Message output 
is accomplished by the LCD and the 
Votrax Type-'N-Talk, This con¬ 
figuration appears in photo 5* 

A 12 by 12 matrix of character and 
word selections is overlaid on the 
digitizing surface: To operate the tab- 
leL the user holds the digitizer pen 
and touches the desired unit, which 


appears on the LCD for user verifica¬ 
tion. A potential for greater com¬ 
munication rates exists because the 
user does not have to wait for the 
selection to appear as in the scanning 
system. He only has to pick it out of 
the array by touching the tablet. 
Naturally, the user of this device 
must have greater motor control. 


J M K SPACE E H W 

0 T 

c AO 

X 0 

F L 

K V 

Figure 2; An optimized direct-selection ar¬ 
rangement for the alphabet using the 
relative frequency of letters to place them 
in concentric circles around the space. 


We decided on a 12 by 12 arrange¬ 
ment, but that is only one of many 
possible layouts. The digitizing tablet 
has a resolution of 100 targets to the 
inch. Under software control it is 
possible to select layouts that include 
small or large targets and even arrays 
of targets with mixed sizes and 
shapes. 

The same sort of array-optimiza¬ 
tion scheme that we used in the scan¬ 
ning method can also be used in direct 
selection. The typical disabled person 
may use only one finger or a head- 
stick, so the standard typewriter 
layout is inefficient. Because a space 
is the most commonly used "'charac¬ 
ter," it can be located in the center of 
the keyboard. An optimized key¬ 
board design can be completed by ar¬ 
ranging the characters around the 
space in concentric circles or squares. 
The more frequently used characters 
will be placed closer to the center* 
Figure 2 provides an example of this 
implementation for an 8 by 7 array. 

The designer of any communica¬ 
tion system must choose the char- | 
acters, words, or phrases that will ap¬ 
pear in the array. While this choice of i 
units is dependent on many things, ! 
the most important factor is the size 
of the array. The scanning-corn- ^ 
municator array was not much larger ' 
than the size of the alphabet. In the 
direct-selection tablet communicator 
the array is 144 elements, which gives 
us much greater flexibility in our 
choice of units. Instead of an alphabet 
and word scheme, we chose the 
WRITE system, developed at the 
Rehabilitation Engineering Center by 


178 Sepiember 19S2 © BYTE Publiution^ Inc 





























For top quality performance from 
your computer, use the flexible discs 
known for memory excellence. Now, buy 
a specially marked box of 10 Memorex® 
5%" mini flexible discs and we'll send you 
an additional mini disc FREE. 


Features like our uniqueTy sealed 
Jacket and protective hub ring make our 
discs last longer. And a soft inner liner 
cleans the ultra-smooth disc surface 
while in use. It all adds up to better per- 
lorrnance and reliability. 

Our proprietary high density media 
formulation and 1QQ% error-free certi¬ 
fication guarantee reliable performance 
Jn.aU single or double density applica¬ 


tions. So for business, word processing, 
or personal computer applications, 
Memorex mini discs are sure to do the 
job. And we back them with a full year 
warranty to prove it. 

__ So see your local Memorex distribu¬ 
tor or dealer or call (8O0) 538-8200 
(In California (408) 987-1893) today. Buy 
a box of 10 flexible 5J<'' rnini discs.Then 
send the coupon in the box to Memorex 
for your free mini disc. It’s that simple. 

It’s a great way to improve your _ 

memory and get a big bonus in computer 

performance MEMOREX 

A Burroughs Company 


Circle 292 on inquiry card. 


Meiti' 


© 1982 

Memorex 
Offer end!i 


^ lorex Corporation 
i 1 a registered trademark of Memorex Corporation 
December 31,1982. Offer good only in U S.A. 


Dealer inquiries Invited, 





















































Dr, Cheryl Goodenough-Trepagnier, 
It consists of a statistically derived list 
of the most commonly occurring 
letter clusters in the English language, 
{Photo 6 shows the language clusters 
on the digitizing tablet,) 

The rationale for this system is that 
it provides a set of language units that 
will produce all English words by 
means of the lowest possible number 
of selections. For example, in an 
alphabetic system the average num¬ 
ber of selections per word is 5; in a 
WRITE-4Q0 system, the average num¬ 
ber of selections per word is 1,54, 
The control selections implemented 
on the direct-selection communicator 
include all that were used on the scan¬ 
ning communicator, with the excep¬ 
tion of the scan rate. 

Of the many ways to improve this 
system, user programmability is pro¬ 
bably the most significant enhance¬ 
ment that can be made. Because the 
direct-selection implementation has a 
much larger array than the scanning 
communicator, an individualized 
user vocabulary is a more desirable 
feature. In addition, programmability 
would enable the user to select the 
size of the array. The array size is 
ultimately dependent on the user's 
motor-control ability. Because in¬ 
dividual abilities vary significantly, 
no single configuration can optimize 
every user's communication speed, 

BASIC Implementation 
We wrote all three implementa¬ 
tions in the supplied MBASIC lan¬ 
guage using information from the 
HHC's reference manuals, (See listing 
1 for the scanning configuration pro¬ 
gram.) Along the way, we discovered 
it was not possible to use the INPUT 
or GET commands to look at the key¬ 
board because both of those com¬ 
mands wait for an input before pro¬ 
ceeding to the next command. With a 
scanning arrangement, the display 
must be changing while the device 
waits for an input. Therefore, to im¬ 
plement a keyboard scanner we had 
to use the keyboard buffer. The key¬ 
board-buffer pointer will change any 
time a key is depressed. In the pro¬ 
gram in listing PEEK(518) rep¬ 

resents the value of this pointer. 
There is a major disadvantage to 


Listing 1: MBASIC program for the scanning configuration of the HHC. 
REH DATA FOR DISPLAY ARRAY 
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45 REM DATA FOR MESSAGE DISPLAY ARRAY 
50 DATA 
5 5 DATA 

60 DATA 
65 DATA 
70 DATA 
7 5 DATA 
80 DATA 
85 DIM a3(8,7),bK8,7) 

90 ATTACH 7 0 TO #2 
95 REH 

100 REM EXECUTABLE CODE 
105 GOSUB 535 
110 REM 

115 REM THE FOLLOWING CODE LOADS THE TWO ARRAYS 

120 REM k% AND B$ WITH DATA 

125 FOR I'^l TO 7 

130 FOR J-1 TO 8 

135 READ AJ (J,I) 

140 NEXT J,I 
145 FOR 1=1 TO 7 
150 FOR J^l TO 8 

15 5 READ BfeU.l) 

IbO NEXT J,t 

16 5 REM 

17 0 REH THE FOLLOWING CODE WILL EXECUTE A ROW 

17 5 REH SCAN AND TESTS FOR A KEYBOARD ENTRY 
180 XLAST=^ PEEKC51B) 

18 2 PRINT 

18 3 PRINT BUF$ 

185 FOR 1^1 TO ? 

195 FOR J=1 TO 8 
200 PRINT AtlCJ,!); 

205 NEXT J 
210 PRINT 

212 IF PEEKC518’OXLAST GOTO 240 
215 NEXT I 
2 20 GOTO 18 5 
225 REM 

23 0 REM THE FOLIO WING CODE EXECUTES A COLUMN 

23 5 REM SCAN AND TESTS FOR A KEYBOARD ENTRY 
240 YLAST=PEEK(518) 

24 3 PRINT 

2 50 FOR J-1 TO 8 
255 PRINT A$(J,I) ; 

260 FOR L=1 TO WAIT 
265 NEXT L 

2 70 IF PEEK(51b,<>^L^T GOTO 315 
275 NEXT J 

280 PRINT Listing 1 continued on page 182 
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developing flexible input schemes 
from a BASIC-based system: the key¬ 
board buffer is the only HHC device 
that can be programmed easily from 
that language. Unfortunately, the 
status of peripheral devices such as 
the RS-232C interface is hidden from 
BASIC, Because the peripheral 
devices lie in the same address range 
as the MBASIC ROM, you must 
switch banks to access those 
peripherals. This can be done only 
from a SNAP program. 

Realizing Full Potential of HHC 

We believe communication aids 
can be successfully developed on the 
HHC through the use of SNAP. In 
addition to SNAP s greater accessibil¬ 
ity to the HHC's unique memory ar¬ 
chitecture, it offers the advantage of 
greater execution speed and smaller 
memory requirements. 

Although you will never be able to 
program directly in SNAP on the 
HHC, a SNAP-based development 
system on the market includes emula¬ 
tion software to run on an Apple IL 
This development system (available 
from Friends Amis Inc,, 505 Beach 
St,, San Francisco, CA 94133) allows 
the programmer to create and debug 
programs on the Apple II and then to 
bum PROMs that are placed inside 
the main HHC unit. Because the 
Panasonic machine does not have a 
disk storage system yet, PROMs are 
an ideal storage system. 

Using a SNAP-based system would 
also make way for the expansion of 
the HHC's usefulness to the disabled 
individual. We are now focusing on 
having the HHC operate in two 
modes. The first mode, which has 
been the topic of this article, is the 
operation of the HHC as a personal 
communication device. The second 
mode would incorporate the three in¬ 
put strategies (e.g,, scanning) into the 
actual operation of the HHC, This 
mode would give the disabled in¬ 
dividual an opportunity to operate 
the HHC as a personal computer. 
This strategy clearly presents the 
greatest potential for using a personal 
computer as a rehabilitation aid and 
comes closest to our ultimate goal of 
eliminating the need for special-pur¬ 
pose devices.® 


Listing 1 continued: 

285 GOTO 245 
29 0 REM 

2 95 REM THE USER MADE A SELECTION 

300 REM THE FOLLOWING OODE DETERMINES IF IT WAS 
305 REM A CHARACTER OR A COMMAND- IF IT WAS A 
310 REM CHARACTER THEN THE MESSAGE IS DISPLAYED 
315 IF LEN(Btu-,l)-2 GOTO 355 
320 BUF$=BUF$+b3(j, l) 

323 N^N+I 
335 GOTO 180 
340 REM 

345 REM THE FOLLOWING CODE EXECUTES THE COMMAND 

350 REM SELECTIONS 

355 COM=VAL(Bt(J, I) )-10 

360 ON (30M OOSim 37 5,515,400,450,470,435,420 
363 PRINT 
3b5 GOTO ISO 

3 70 REM BEEP (BP) SUBROUTINE 
37 5 FOR 1=1 TO 5 

380 PRINT CmtO) 

385 NEXT I 
390 RETURN 

3 95 REM CLEAR SUBROUTINE 

400 BUF$=*'" 

405 N=0 

410 RETURN 

415 REM DISPLAY SUBROUTINE 
425 RETURN 

430 REM SPEAK SUBROUTINE 
435 PRINT #2 ;BUF$ 

440 RETURN 

445 ICEM BACKSPACE SUBROUTINE 
450 BUF$=LEFT$(BUF$ ,N-1) 

4 55 N=N--i 
460 RETURN 

465 REIi BACKWORD SUBROUTINE 
47 0 C$=RlGHTt)(BUF$ ,1) 

475 IF GOTO 505 

47 7 IF GOTO 505 

480 BU=LEFT^ (BUF$ , N-l) 

49 5 N^N-1 

500 GOTO 470 

50 5 RETURN 

510 REM SCAN RATE CHANGE SUBROUTINE 
515 XLAST=FEEK(518) 

517 PRINT 

520 FOR 1=1 TO 10 

5 25 PRINT I;" 

527 FOR L=1 TO WAIT 

528 NEXT L 

530 IF PEEK(518;<>XLAST GOTO 5 50 
535 NEXT I 
540 PRINT 

54 5 GOTO 517 
550 POKE 535,1 

55 3 WAIT-145+( PE EKC3 35)^200) 

560 RETURN 

5 65 END 
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System Support 1 . Cloek/calendar; RAM/ROM/math processor options; RS-232C serial port; interval 
timers"and interrupt controllers; much more. $395, $495 CSC. 

Documentation. 

‘CompuPro Product User Manuals: 1975-1980*. 250->- pages.Softcover, $20. 
‘CompuPro Product User Manuals, Volume 2*. 300-1- pages. Softcover, $25. 

‘Interfacing to S-IOOflEEE 696 Microcomputers*. By Mark Garetz and Sol Libes. 
Softcover, $15. 

Individual technical manuals also available. 

CP/M, CP/M 86, and MP/M are Irademarks of Digital Research. SuperCalc is a trademark ol Sorcim Corporation. 
*MP/M 8 16 is CompuPro*s proprietary edition of MP/1VI-86(V2.XK with XIOS by G & G Engineering lor CompuPro, 

For more information on high-level business, industrial and scientific computing, visit 
your authorized CompuPro Systems Center or circle the reader service number. 


Circle 101 on Inquiry card 



Minspeak 

A semantic compaction system that makes self-expression easier 
for communicatively disabled individuals. 


Bmce Baker 
840 Rolling Rock Rd, 
Pittsburgh, PA 15234 


Minspeak is a new language pros¬ 
thesis designed for disabled people 
who cannot express themselves 
through speech or hand signs. It is a 
semantic interface that uses micro¬ 
processor technology in a radically 
new system of communication that 
reduces the time and effort required 
for self-expression. 

A person using a Minspeak board 
with fewer than 50 keys can produce 
thousands of clear, spoken sentences 
with fewer than 7 strokes. Minspeak 
users don't even have to know how to 
spell; they can produce complete 
sentences without selecting letters, 
phonemes, or words. The unique 
Minspeak process permits the user to 
translate thought into speech. 

Minspeak has a modern linguistic 


About the Author 

Bruce Baker did his undergraduate and 
graduate work in Greek and Latin at Wabash 
College, Indiana University, and the University 
of Paris and has taught widely in the United 
States and Europe. Currently, he is a doctoral 
candidate in French and Spanish at Middlehury 
College and Consulting Linguist to the Prentke 
Romich Co. in Shreve. Ohio. Last year he was 
named Contributing Editor to Communication 
Outlook, a publication of the Artificial 
Language Laboratory of Michigan State 
University. 


coding system based on general ideas 
underlying human communication. 
The coding technique uses sequence 
to define context, thus exploiting the 
human minds ability to process 
semantic information. Easy-to-under¬ 
stand symbols on each key represent 
ideas. The meaning of each key image 
changes according to the sequence in 
which it is hit. By combining these 
symbols, whole spoken sentences can 
be generated. The simplicity or com¬ 
plexity of the symbols will depend on 
the needs and abilities of the user. 

The best way to explain how 
Minspeak can do all of this is to start 
with the reasons behind its existence. 

Research and Insights 

Several years ago, as research for 
my dissertation, I set out to study the 
attitudes of able-bodied people 
toward people with obvious physical 
disabilities. To do the research, I 
needed to speak to disabled as well as 
able-bodied individuals. The most in¬ 
teresting and insightful group of peo¬ 
ple I met had cerebral palsy. Ironical¬ 
ly, the condition which caused them 
to have these insights also prevented 
them from being able to express those 
insights easily. Communication was 
slow and inconclusive. Unless you 
have had some personal experience 


with severe physical communication 
disabilities, you may not fully realize 
what slow and inconclusive means in 
this context. 

One man 1 met can communicate 
only with the aid of an IBM Selectric 
typewriter. His lack of voluntary 
muscle control, stemming from a 
birth injury, precludes not only hand 
signs and speech but also a reliable 
eye blink for Morse code. He ex¬ 
presses himself by pushing down on a 
board with his chin. This signal is in 
response to the presentation of letters 
on a revolving metal disk. The disk 
pauses for two seconds to position 
each letter in front of a stationary 
arrow. When he sees the letter he 
wants, he presses the board with his 
chin, and the letter is typed. This 
method is slow and tedious. Creating 
the word ''can'' requires two and one 
half scans of the entire alphabet, and 
a single sentence often takes 30 
minutes to complete. 

Another man uses a communica¬ 
tion system based on eye motion. A 
movement of the eyes upward and to 
the left indicates yes, while a move¬ 
ment downward and to the right 
means no* In this system, the conver¬ 
sational partner performs the func¬ 
tions of the revolving disk. As I slow¬ 
ly recited the alphabet, he signaled his 
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Photo 1: Hule Zukas has cerebral pals}/ and uses a communication board and head- 
stick of his own design, A Phi Beta Kappa graduate in mathematics from the 
University of California at Berkeley, he is one of a group of highly skilled commu¬ 
nication-aid users whose cooperation and insights into Minspeak have been in¬ 
dispensable. 


A Communications Impasse 

The communicatively disabled coit- 
stitute a group for whom access to 
microprocessors could mean a real rev¬ 
olution ^ and a common assumption is 
that recent technological advances 
have produced the necessary commu¬ 
nication aids. Unfortunately, this is 
the case, but the problem does not 
lie in the new technology. 

Neurological damage sufficiently ex¬ 
tensive to hamper intelligible vocaliza¬ 
tion is regularly accompanied by dif¬ 
ficulty m control of physical move¬ 
ments. To use any communication aid, 
the user must be able to actuate some 
type of switch. Consequently, existing 
communication systems do not solve 
the basic human-engineering problem 
of transferring information from the 
mind of the communicator to the com¬ 
munication aid, because all systems for 
complete communication, voiced or 
unvoiced, have been based upon ac¬ 
tuating letters, words, word parts, or 
phonemes {minimal sound units). 

Magnetized or light-sensitive key¬ 
boards, new scanning methods, and 
eye-tracking systems can make the 
selections easier, but still cannot 
reduce the number of selections re¬ 
quired to communicate whole 
thoughts. 

A nonspeaking person with cerebral 
paky faces the task of accessing be¬ 
tween 30 and 40 keys to produce a 
single sentence. A neurohgicaUy im¬ 
paired person able to make one selec¬ 
tion every five seconds requires many 
minutes of intense concentration and 
labor to produce a single statement. 

The normal response time in conver¬ 
sation is less than three seconds. If 
someone is forced to wait 10 seconds 
for a reply, anxiety results: // a person 
is forced to ujmf five minutes, commu¬ 
nication falters: conversation becomes 
impossible. 

If letters are too slow, what about 
words? Sadly, systems based on actu¬ 
ating words are too extensive and iron¬ 
ically too restrained. The more words 
there are, the longer it takes to scan 
t^iroug^i them. Imagine going one by 
one through 200 words. Even being 
able to jump through them five at a 
clip requires an enormous amount of 
time. And yet 200 words is really a 
small vocabulary. 

If direct selection is physically possi¬ 
ble for the user, imagine a board with 


400 words. The huge size of such a 
board, the smallness of the individual 
squares, and the intellectual complexi¬ 
ty of remembering locations of words 
present obvious difficulties. 

Coding can reduce the size of a word 
board and increase the available 
vocabulary. A three-number sequence 
can address up to 999 words, but the 
human memory requirements are stag¬ 
gering, ‘What is word 643? Is it 
potato*? No, thats 512," The average 
person uses thousands of different 
words every day. And even if the word 
board could contain most of a user's 
vocabulary, a simple sentence like 
"Are you going to the store today?" 
would require the user to select 7 codes 
by hitting 21 keys. Research has s/io-ujrr 
that most people tofio have tried to me 
fixed-word hoards return to alphabet- 
spelling boards. 

What about a hybrid system that 
mixes words, letters, and word parts? 
Photo 1 shows a person ming such a 
system, which he actuates with a head- 
stick, The board has more than 100 
squares, each inscribed with a letter, 
word, or word part. (The word parts 
are morphemes, un-, -ed, -ly, or fre¬ 
quently used letter combinations, -th, 
-wh, -tion, -ize.) This approach is an 


improvement but, like the others, is 
still very slow. An average sentence re¬ 
quires in excess of 20 actuations. To 
get the number of actuations below 20, 
the hoard would have to have more 
than 400 keys. By combining the de¬ 
mand this would make on human 
memory with the considerable effort 
required to make a single key selection, 
it becomes obvious that communica¬ 
tion on these systems demands con¬ 
siderable effort from sender and 
receiver. 

A system based on letters is not the 
answer, and one based on words is 
morse. A mix of words and letters af¬ 
fords some relief, but not enough. 
People with communications disorders 
simply need more "bang to the punch** 
if they are going to be able to ejcploif 
the computers potential for equalizing 
physical differences. 

The source of the difficulty seems to 
lie outside the realm of technology. 
The very nature of the alphabet is at 
the heart of the problem. The quantity 
of information home by a single letter 
is quite small Information transfers 
conducted in such small units will nec¬ 
essarily require many units. Biomed¬ 
ical engineering cannot change this. 
Perhaps a semantic approach can. 
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letter choice by making the 'yes'' eye 
movement. Although we divided the 
letters of the alphabet into separate 
groups of vowels and consonants, 
and further divided the consonants 
into those before and after "L" for 
easier reference, this system is still 
terribly slow and very limited. 

For him to ask the simple question 
"What did you say?" requires a dozen 
scans through the alphabet and many 
questions to establish whether a word 
is ending or a new word is beginning. 
The degree of concentration that this 
system demands of the conversation¬ 
al partner is so great that my friend 
often lets many misunderstandings 
pass just to get the central message 
across. I often wonder if 1 have 
understood his message correctly or if 
my friend feels that the correction 
isn't worth the time and effort re¬ 
quired to make the meaning clearer. 

The inability to express oneself is 
one of the most widespread and 
catastrophic disabilities. According 
to a report from the University of 


Wisconsin's Trace Research and 
Development Center for the Severely 
Communicatively Handicapped, as 
many as 500,000 people in this coun¬ 
try are unable to commurucate either 
vocally or with standard hand signs. 
The causes are numerous, but among 
the most common are cerebral palsy, 
strokes, amyotrophic lateral sclerosis 
(Lou Gehrig's disease) and vehicular 
head trauma. One family in four is at 
some time touched by a serious com¬ 
munication disorder. 

Because hundreds of thousands of 
these people have unimpaired cogni¬ 
tive abilities, the need for easy com¬ 
munication methods becomes all the 
more important. As the realities of 
physical communication disorders 
became apparent to me, I decided to 
focus my research on finding some 
means of facilitating nonvocal com¬ 
munication. 

Addressing the Need 

Minspeak began as a simple 
remedy to a single aspect of nonvocal 
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communication needs, the problem of 
feedback—called phasis in linguistics. 
Sentences that check the channel of 
communication between sender and 
receiver serve a phatic function. 

In face-to-face conversation, 
speakers need to be assured either 
through verbal or body language that 
the message is getting through. 
Because the listener is aware of this, 
he nods, makes sounds such as 
"unhuh,hmm" or says 'y^s, I see." If 
the message is complex or the speaker 
is anxious, the speaker may request 
additional phatic signs by saying 
"you know" or mentioning the 
receiver's name. When a person has a 
severe physical communication 
disorder, phatic problems take on a 
pressing importance for both conver¬ 
sational partners. 

Able-bodied speakers have a wide 
range of vocabulary and syntactical 
phatic strategies at their disposal. In 
principle they can generate an infinite 
number of different phatic sentences, 
but they do not. Instead, the same 
phatic utterances are used again and 
again, A limited number of responses 
meets the five basic phatic needs most 
people experience in conversation. 
They are: 

1. To ascertain the quality and 
quantity of the information being 
received at the other end of the 
communication channel, (Am I 
being heard? Is my meaning com¬ 
prehended?) 

2. To learn whether the informa¬ 
tion, once understood, is being 
judged correctly or erroneously. 
{Am I right, Joe?) 

3. To determine how the transmit¬ 
ted information is affecting the 
emotions of the receiver, (Doesn't 
he care the article is late?) 

4. To estimate how the transaction 
is affecting the receiver's opinion 
of the sender. (I won't tell her 
that; ril sound so stupid,) 

5. To collect information about 
what's going to happen in the im¬ 
mediate future concerning: (a) j 
the duration of the conversation, 

(b) possible topic shifts, (c) even¬ 
tual results of the interaction. 
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GOOD 

NEWS 

Have you put aside buying a color monitor 
because it's too expensive? 

But. have you looked at the new TAXAN EGBvision 
color monitor? 

Would you be excited at a suggested retail price 
of $399.00 for the RGBvision I, and $599 for the 
EGBvision 11? 




DO WE HAVE GOOD NEWS FOR YOU! 

those low prices, you can haves 
■ Full compatibilitY with Apple III and IBM PC without 
interface modules 

Compatible with Apple II through the TAXAN "RGB-II" card 
'Ni RGBvision I medium resolution 380CH) lines 
RGBvision II high resolution - 510(H) lines 
'^Unlimited colors through linear ampMer video circuit and 16 
colors lor Apple III and IBM PC 
12-inch, 90° detlection CRT display 


Can you really afiord to turn all that down without looking at 
the TAXAN RGBvision monitors? See your local dealer tor a 
demonstration. 



TAXAN 12'' green phosphor monitor, 
mod©' KGt2N, features an &00 line 
msolution at center. 2000 character 
display. 


#TAXAN 

TSK ELECTRONICS CORPORATION 


1524 Highland Avenue 
Duarte, Calilornio 91010 
A subsidiary ol Kaga Denshi 


Apple n and 111 are trademarks ol Apple Cornpuler, Inc, 

[BM PC is a trademark of Internalionat Business Machines, Inc. 








Jhlewlett-Packam on 

the professional use of personal 

There’s a considerable differ 
cm^uter and one that realV fits. 


There are a lot of places where the just like a real craftsman’s tool able computing system. Add a 
basic one-size-fits-all type of per- fits your hand. printer for hard-copy output. Or 

sonal computer fits in really weU. Now we’d like to show you, in our 128k byte cassette for mass 
But if you’re like most of the tech- some detail, just what we mean, storage. Or add both; th^’ll only 
nical professionals we know, you’d 'Tl.g HP-41 much space in your 

rather use a tool that was clearly , . * , briefcase as three paperbacks, 

designed for the job you’re doing, might remember the senes You can even use your HP-4i as 
That’s why we’ve developed engineering computer we in- a remote data collector, then link 
these five very different personal troduced in 1968 for $5000. Now, ft up with any HP Series 80 per-| 

computersjust for people like you. - _sonal compu- 

And configured each one specif- \ ter via HP-IL . 





HP 9836 


HP-87 
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HP 9826 


HP-41 
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HP-85 


ically to operate in 
technical environ¬ 
ments. To interface with instru¬ 
ments and other computers. To 
give you all the computing power 
and all the high-level graphics 
capability you need. 

We also offer you a full range 
of printers, graphic plotters, addi¬ 
tional memory systems, input de¬ 
vices, and communications links. 
Plus over 5000 software programs 
at last count. 

As a result, you can practically 
design your own system. And have 
a personal computer that fits 
your professional environment 


for a base price of $250, you can 
hold all the power of that system 
in the palm of your hand. 

All by itself, this hand-held 
computer can help a petroleum 
engineer evaluate gas or oil reser¬ 
voirs. Or help civil engineers do 
critical computations 
in the field. 

Add the new 
Hewlett-Packard 
Interface Loop 
(HP-IL), and you 
can turn your 
HP-41 into a 
powerful, port- 


All the power of our 9100 Series Desk-top Engineering Computer. 

Now you can hold it in the palm of your hand. 


The HP-85. 

Complete with an integrated 
tape drive, printer and CRT, this 
lypewriter-size system fits easily 
in a crowded work area. Where 
you can use its impressive number¬ 
crunching power any number of 
ways. For waveform analysis. Re¬ 
gression analysis. Lin ear 
programming. 

Add the HP-IB interface, 
and you can control up 
to 14 instruments simul¬ 
taneously. Add our Data 
Communications Pac and 
you can tie into another 

























































CQmputers. 


ence between the one-size-fits-all 


Our 7470 Plotter, One of many periphera ls 

that help make our personal computers really personaL 


on-site computer, a major data net¬ 
work, or a national timesharing 
service. 

You can even use this portable 
machine to do all these same jobs 
out in the field. And more. 


The HP-87. 


terface and a var¬ 
iety of other inter¬ 
face cards, so 
youVe free to con¬ 
centrate on test¬ 
ing. Instead of ^- 
tem configuration. 



The HP-87 sets a new level of per¬ 
formance for personal computers 
in its price range. You get built- 
in screen graphics, up to 544k 
bytes of RAM, and an 80-column 
integrated CRT. Plus the same 
flexiole I/O structure for control 
applications as the HP-85. Be¬ 
cause of its extended memo^, you 
can take advantage of a VisiC^c® 
PLUS worksheet with up to 16,000 
cells. And since the HP-87 has a 
built-in HP-IB, it’s easy to add in¬ 
struments, disc drives, printers, 
plotters, and even a grapnics tab¬ 
let. To give you even more to work 
with, theres an optional CP/M® 
module. And all applications devel¬ 
oped for the HP-85 in BASIC are 
upward-compatible to the HP-87. 


To give you even more flexibil¬ 
ity, you can run applications in 
HP-enhanced BASIC, HPL, or 
Pascal. We’ve also built a CRT 
display with advanced graphics 
into the system, so you can see 
and interpret your data the in¬ 
stant you get it. And since every¬ 
thing about this system is built 
for speed, we’ve developed a spe¬ 
cial rotary control knob that lets 
you edit programs, calibrate instru¬ 
ments, and control motor speed, 
all with fast analog inputs. 


are just the five 
personal compu¬ 
ters we’ve devel¬ 
oped for technical 
professionals; we 
also make a full 
range of person- 
computers for business 


al 

professionals 

So. Before you decide to adapt 
your routines to fit the needs or a 
one-size-fits-all computer, we think 
you should get in touch with us 
First. And see what it’s like to 
have a personal computer that 
really is personal. 

Just return this coupon, and 
we’ll send you full information on 
any or all the personal computers 
we make. 


The HP 9836. 


The HP 9826. 


Designed to handle high-speed 
data acquisition 


and tests, the 
9826 has a pow¬ 
erful MC 68000 
CPU, a built-in 
flexible disc, up 
to 2 megabytes 
of read/write 
memory, and 
power-fail pro¬ 
tection. Plus a 
buUt-inHP-IBin- 


VisiCak^ is & registered trademark of VisiCorp, 
CP/M* is a registered trademark of Digital 


Research, Inc. 



This full-function workstation 
does it all: design, computation, 
and high-speed testing. Because it 
gives you £dl the high-performance 
Features of the 9826. And then 
some. With the 9836, you get a 
big, easy-to-read CRT. So¬ 
phisticated ^aphics c^a- 
bility. Two nex- 
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foundation of Minspeak. The incor¬ 
poration of polysemy into the design 
allows a small number of keys to 
have hundreds of referents. The 
amount of information carried by a 
letter is small; that borne by a word is 
considerably larger. The information 
in a visual image is enormous. 


Figure 1; The bulk of the Minspeak s memory is erasable programmable read-only 
memory (EPROM). The voice synthesizer used in the first prototype was the Votrax 
SC-OL 


I prepared 26 sentences to satisfy 
these phatic needs. The simplicity of 
implementation can be illustrated 
with the rotating-disk communica¬ 
tion system, English sentences do not 
begin with question marks, so I decid¬ 
ed to use them to designate the begin¬ 
ning of a phatic comment. Each of the 
26 sentences is written on the user's 
lap tray and marked with a single let¬ 
ter. He can communicate an entire 
sentence by hitting the 7 key and a let¬ 
ter. The receiver then consults the lap 
tray to see which sentence corres¬ 
ponds to the letter. For example, 
when the user selects ?G, the receiver 
can look at the lap tray and read 'I'm 
pleased by what is being said/' 

These sentences facilitated conver¬ 
sations on a number of different silent 
systems and had the potential of be¬ 
ing even more effective if they could 
be generated on voice-synthesis 
equipment. If phatic sentences could 
be designed context free and reusable, 
so could other sentences. The success 
of the phatic experience could be ap¬ 
plied to the rest of the communication 
process. 

If users of communication aids had 
at their disposal a collection of 
several hundred multipurpose 
sentences, all sorts of routine but im¬ 
portant transactions could be made 
easier for them and for their 
associates. If users could access these 
sentences through short codes, com¬ 
munication could be conducted 
almost at the speed enjoyed by able- 
bodied speakers. 

Taking It One More Step 

The redundant character of daily 
speech as seen in the phatic project 


became a primary concept of a new 
system for communication, 1 called it 
Minspeak, a parody on the "new- 
speak" in George Orwell's 2964, with 
the Min for minimum. My first task 
involved constructing thousands of 
sentences that were reusable and ap¬ 
propriate for most daily situations, 

1 designed short codes to access 
these sentences through a radical 
alteration in the representational in¬ 
formation of an alphanumeric key- 


Users can easily 
remember a large 
number of sentence 
sequences. 


board. Instead of letters, the keys 
bear images taken from daily life. 
These images stand for concepts 
rather than words. Some symbolize 
linguistic functions, some the ac¬ 
tivities of daily life; others denote 
styles of speech and mood. 

Most important, each key has a 
range of significance, including a 
function, several activities, a style, 
and a mood. The sense of each key is 
defined by the order in which it is 
struck. This multiplicity of meaning 
is called polysemy and is the way 
human language works. 

For example, in the sentence 'They 
will play a tape of the play," no one 
would confuse the two uses of the 
word "play." Many of our words in 
English are polysemous and depend 
on their context for meaning. 

Polysemy and redundancy are the 


Hardware Configuration 

Minspeak requires a keyboard 
coupled with a microprocessor. The 
EPROMs are used to store complete 
sentences without regard to in¬ 
dividual words, phonemes, or letters. 
In addition, a commercially available 
speech synthesizer such as the Votrax 
Speech PAC with an SC-01 voice- 
synthesizer chip can be used. The out¬ 
put of the voice synthesizer is in turn 
coupled to a loudspeaker which 
generates audible synthetic speech. 
Because the preprogramming is done 
on the basis of semantic rules, 
Minspeak will be able to achieve a 
vocal quality unobtainable with text- 
to-speech methods. (See figure 1 for a 
diagram of that configuration.) 

The keyboard design is illustrated 
in figure 2, with each circle represent¬ 
ing an individual key. Each key has 
an illustration of a common object or 
an action. In most Minspeak em¬ 
bodiments the majority of the keys 
also have identifying sequential 
numbers, a letter that corresponds to 
the number, a portion of the human 
anatomy, and a proper name. The 
keyboard design shown in figure 2 
was intended to be used by someone 
with a relatively high level of intellec¬ 
tual achievement. (See table 1 for a 
detailed description of the keys.) 
Simpler keyboards are designed for 
users with different intellectual levels. 

For example, with this keyboard 
design, key #10 has an illustration of 
philosopher Bertrand Russell, famous 
for his paradox, "the set of all sets, 
not sets of themselves, etc." This key 
is used to change topics, A simpler 
board would use the same key for this 
purpose but would illustrate it with a 
frog that is jumping. (See figure 3 for 
examples of other keyboard images,) 

The microprocessor is programmed 
so that hitting any one key twice des¬ 
ignates that key's central image as the 
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from Pjh^Doc. fnc. 


The PramgrtOac ^ 

Manual Maker 

You know better user manuals sell more software, but 
how do you make better user manuals? How do you 
identify just the right details to motivate prospective 


users to buy? How do you of^nize the^4etails into a 
sequence that makes while it 

provides ongoing reference l01lij^ransf/lHow do you 
format and package a manual sdl^fite'ctive enough to 
get attention yet clear enough to be readily understood? 

And, how do you do all this at a pace that keep up 
with your product release schedule? The Prompt Doc® 
Manual Maker is the answer 


Introducing Computer-assisted Writing 

Imagine a software product that prompts you through 
the process of planning, outlining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this: 

1. Identify manual, select boilerplate chapter files 
from menu 

2. Edit chapter table of contents to tailor sequence 
and terminology to your product needs 

3. Pa use wh i I e com pute r m od if ies bo i lerpl ate c hapters 
to match edited table of contents and builds a 
skeletal manual in preformatted CP/M® text files 

4. Useyourwordprocessor to edit the skeletal man¬ 
ual into a working draft, supplying product details 
as prompted 

5. Tell computer to purge prompts and instructions 
from working draft, and build new Table of Con¬ 
tents; publish review draft 

6. Review the draft for accuracy and usability; revise, 
polish and publish as instructed by documen¬ 
tation 

Compared to your current process that may sound 
more like a software maker^s dream than a real product. 
!fs a dream all right—a dream come true called the 
Prompt Doc® Manual Maker, irs the only product of its 
kind. 

Consider These Benefits 

improved productivity—with Prompt Doc® you can 
gain as much as 40% on typical manual writing jobs. 

Project control—with prestructured modular chapters, 
writing tasks can be segmented without losing continuity. 

Manual uniformity—by product, by product line, by 
company. 

Quality assurance—the boilerplate files help assure 
completeness and usability: the Prompt Doc® Writer’s 
Guide gives publishing instructions, 

Proven performance—based on the Prompt Doc® 
methodology, the structures and outlines have been 
proved in myriad applications for the past four years; 
now we've tailored it specifically for the commercial 
software vendor. 

Reasonable Price 

$245 for software and two manuals, $45 for manuals 
only. This product will begin paying for itself the minute you 
start using It and continue making you money each time 
you publish a manual. What could be more reasonable? 


CP/M* Compat*ble;Uses Your Word Processor 
Now availabfe for use with WordStar* and other word 
processors on the Apple* II with the Softcard® and on 
standard CP/M® systems. 



Use The Coupon Now 
You know a better way to 
make better manuals can 
enhance your competitive 
position. Why wait another 
minute? Complete the coupon 
now and mail It to Prompt 
Doc®, 833 West Colorado 
Avenue, Colorado Springs, 
CO 80905. Or, if you^d rather 
not wait for the mail, call 
(303)471-9875. 


PramgxtMBac ^ 

See our seminar ad in this issue, 

Prortipt Dog is a regisLerad trademark of Prompt Doc, Id c, Apple and Apple 
11 are registered trademarks of Apple Compuler Jnc. Soficard is a registered 
trademark of Microsolt Corpo ration. CP/M is a registered trademark of Digital 
Research, tnc. WordStar is a registered trademark of MicroPro International 
Corporation. 


I need the Prompt Doc Manual Maker now! Send a copy to: 

Name. Telephone ( )_ 

Address . _ 


Configuration: □ Apple II □ CP/M □ 8" CP/M 

O Other_ 

O Send manual only. 

O My check is enclosed for $_ □ UPS C.O.D. 

□ You may charge my ^ _ VISA_MasterCard 

Account #_ _ ___ 

Amounts._Expiration Dale_ _ 

Signature_ 

□ I need more information. Send it to the address above. 
Deafer inquiries invited. 


Circle 384 on Inquiry card. 


BYTl September im 193 





































HADES 


9 



Figure 2: The images on Minspeak keys represent neither letters nor words, but concepts. Because a picture is, indeed, worth a thou¬ 
sand words, the meanings of the symbols can change according to the order in which the keys are struck. Each image is rich in asso¬ 
ciations. In short and obvious combinations, they represent whole thoughts. When such combinations are actuated, sentences are 
spoken by the synthesizer. (See table 1 for a description of the information on the keys. See table 2 for examples of specific 
sequences.) 


Key # 

Image 

Theme 

Letter 

Anatomy 

Person 

1 

apple 

eating or food 

A 

arm 

Ann 

2 

turkey 

bad or danger 

B 

bone 

Bob 

3 

cathedral 

wheelchair 

C 

coccyx 

Cathy 

4 

tie, shirt 

dressing or clothing 

D 

diaphragm 

Dan 

5 

directional arrow 

transport or travel 

E 

ear 

Everest 

6 

privy 

ablutions, bathing, or water 

F 

feet 

Fred 

7 

equation 

philosophy or ideas 

G 

gall bladder 

God 

8 

tuxedo 

tormalities, departures, or greetings 

H 

head 

Hades 

9 

Chinese symbol, center 

persona! opinions or disclosures 

f 

eye 

1 

10 

Bertrand Russell 

logic or modality 

J 

jugular 

Jesus 

20 

elephants 

tag questions 

K 

tongue 

Tom 

29 

caduceus 

medical 

— 

— - 

— 

30 

sun 

positive expression or happiness 

0 

ovary 

— 

50 

scales 

typing mode 

— 

— 

— 

60 

electric current 

electricity or control 

— 

— 

— 


Table 1: Each key may have several functions depicted. The majority of the keys have a number, a letter, a portion of human 
anatomy, a name, and an illustration. The theme of the key is the topic that is selected when the key is hit twice. The information 
in this table corresponds to the keys pictured in figure 2. 
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I/O TECHNOLOGY S-100/IEEE-696 PLUG-INS 


DUAL GPID-48d INTERFACE BOARD 

The Dual GPIB-4fl0, is a Stand-Alone, Independently controlled Dual 
Channel IEEE-488, 1978 Interface Controller. Interface Activity Modes 
such as Controller In-charge, Controller Assigned or Terminal Bus Slave 
and all Interface Functions, their Sub-Functions Including Extended 
Functions, are handled by an On-Board SMHz Processor and DMA Con¬ 
troller. 500K Byte Data rates are easily achieved with minimum host 
processor overhead. 

Assembled and tested, P/N 52746-600-1(>0 $475.00 



12-DIT A-D-A CONVERTER BOARD 

6 Channel A^D: 12 microsec, Conv. time. Programmable Gain & Offset Voltage control, DiffiSingle Voltage or Current Input. 
8 Channel D-A: 2 microsec. Settling time, Bipolar V / Unipolar I Output, Programmable Reference levels, DUAL-PORTED 
Refresh RAM. 16 or S-bit Data Transfers via Program I/O or Memory Mapped I/O, Extended Addressing and much more. 

Assembled and tested, P/K 52748-900-100 $375.00 


SOLID STATE DISK/DULK MEMORY SYSTEM 


Up to 10M Byte capacity w/battery back-up. May be shared among 16 different users / S-100 Systems. Complete with software 
for most S-100 Operating Systems. 

P/N 52748-010 


120Kx6/64Kx 16 
CMOS STATIC RAM MODULE 


MULTI-FUNCTION I/O BOARD 



BOTTOM BOARD 
96K X 8 / 4eK X 16 RAM 


150 nsec. Access, 2716 compatibie RAM devices, Ex¬ 
tended Addressing, Programmable wait cycles. Write pro¬ 
tect and Bank select. Battery back-up capability. No 
wait cycles with fast 16-Bit Processors. The module’s 
“Piggy-back" arrangement provides high density @ low 
input power yielding an improved MTBF and space uti¬ 
lization. 

Assembled and tested, P/N 52746-650-128 $825.00 



Assembled and tested, 

P/N 52748-100-101 $325.00 


Two Serial SYNC/ASYNC 
RS 232, TTL or Current 
Loop with XTAL con¬ 
trolled Dual Baud Rate 
Generator, Four Parallel 
Ports (Input, Output or 
Bi.), Three 16-Bjl timers, 
8‘level Interrupt Con¬ 
troller and large Proto 
area with + 5V, ± 12V 
for custom applications. 


PROTOTYPING BOARD KIT 



Can be used for wire- 
wrap or solder proto¬ 
typing projects. Comes 
complete with -i- 6, 
+ 12V Regulators, Heat 
sinks, 2 Bus Bars, Filler 
Capacitors and Manual. 

Kit P/N 52746-400 $49.95 


•PERFORMANCE, low POWER, PRICE 



Calif. resEdsnls add BVj % sales tax. 
U-S. Domestic Price, F.O.B, Factory, 
Technolosy, 1982. 


POST OFFICE BOX 2119 
CANYON COUNTRY, CA 91351 
{OOSj 252-7666 
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Figure 3: Mimpeak ke}/boards designed for people who can read have numbers and tet¬ 
ters to aid in sequencing and lessen any unnecessary memorization. The letter generally 
stands for a word associated with the central concept behind the key. Key prefaces 
statements dealing with numbers. The associated word 4 algebra. This key was de¬ 
signed for a 40-year-old man with cerebral palsy who is beginning college. Key §2 deals 
with cleaning and liquids. It's associated word is bath. Key f20 deals with transport and 
is from a keyboard for a person who does not like the traditional wheelchair symbol. 
The associated word is throne. Key §4 is from a keyboard designed for a Minspeak user 
who does not read. The associated idea is "call 4 help." Key ^6 is for commands. The 
associated word is fetch. The names in the upper left area of the keys are of family 
members and friends. 


topic (see figure 4). All keys hit there¬ 
after designate ideas associated with 
that topic. This continues until the 
user signifies a change of topic by hit¬ 
ting key #10. 

For example, when the user hits 
key #1 twice, the topic of eating is 
established. When key #2 is hit, the 
sentence "Get that food out of my 
mouth!" is read from memory and 
spoken through the voice synthesizer 
and loudspeaker. If key #3 had been 
hit after the eating topic had been 
established, the sentence 'The posi¬ 
tion of my chair is not right for eat¬ 
ing" would have been generated. Us¬ 
ing key #4 would have produced 
"Look out; the food is getting on my 
clothes." 

The programming also recognizes a 
single keystroke after the establish¬ 
ment of a topic as a request for a neg¬ 
ative sentence or expression. This was 
done because negative sentences are 
often of an emergency nature and the 
user needs to be able to convey the 
message quickly and easily, A posi¬ 
tive phrasing of each of the preceding 


General 

Software 

Mailing Address: 

1454 S. 25th St. 

Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 

TOLL FREE Outside Indiana 
1^00-457-0517 
ORDER DESKS 
(812) 234-9421 

Best Selection 

_Best Service 

Write for our famous CATALOG, i 
Contains many itema not In ad. i 
Still only $1.00 (refund with pur¬ 
chase) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
postage and handling per each 
item. Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks. COD add $3.00 per item. 
Prices subject to charge without 
notice. All items subject to 
availability. 


Disk Manual 
wKh Only 
Manual 

ARTIFIClAi mTELLIQEKCE ^ ^ 

Dental fPAS-3) .$&49M0 

Medical PAS'3).$849/40 

B YROM SOFTWARE 

"eSTAM... .S149 

'BSTMS.$149 

DIGITAL RESEARCH 

CP/M 

2,2 Intel MDSeOO .$149/25 

NorUiatar (Horizon) ... ...... .$149/25 


Micfopolis . 1169/25 

TRSModelll. $159/35 

CB-80 . $459/35 

CBask:2. $ 98/20 

Pascal MT+ ...$429/30 

Compiler. $316/20 

SPP. .$140/15 

FRIENDS 

ACCESS SO I ..$249/50 

ACCESS 80II.$429/50 

FRONTIER SOFTWARE 

Protessionat 

Time Accounting . ..$549/40 

Genefal Subroulina. . $269/40 

/plication Utiliiliea . $439/40 

Spellguard. $229/25 

SP/Law.$109 

PASCAL LANGUAGE 

Pascal Z.$349/30 

Pascal MT+V5.5 .... .$429/30 

Compiler. $316/20 

SPP Only .. ..$140/15 

KEY BITS 

WoiTd search $1?9/50 

String 80 .... . ...... .$ 84/20 

String SO (Source).$279 

String Bi!.. . .$ 65 

MICRO AP 

SelectDflV. .$269/35 

Selector V , $469/50 

SBasic. .$269/25 

MICRO TAX 

^ Level I .$249 

■Level 11 . . . , $995 

■Level HI.$749 

■ Combo 11 + lil .. $1495 

Microsoft 5.3 .. 49 

Run time module 
MICITO PRO® 

Wordstar $309/60 

WSTraining Guide. 20 

WS Custom Notes.$429/ha 

MajIMerge.$109/25 

WS-Ma»lmerge.$419/65 

Datastar. $249/60 

DS Custom Notes..$4294ia 

Calcslar. $259/tiia 

Supersort I.$199/40 

Spellslar. $175/40 

MICROSOFT 

Basic-80 . . .$298 

Basic Compiler.$329 


Foftran-80. 

..$349 

CoboW. 

$629 

M-Sorl. 

..$124 

Macro^BD. 

..$144 

Edit-80. 

. .$ 84 

MuSimp^nuMath. 

..$224 

MuUsp^Q . . 

ORGANIC SOFTWARE 

..$174 

‘Textwriterlll .. 

. .$111/25 

‘Datebook. 

. $269/25 

* Milestone.. 

PACIFIC SOFTWARE 

Sequitur 

. .$269/30 

Onyx. Plexus. 

PDP-11 . 

.$3495/NA 

.$5000/NA 

PEACHTREE* SOFTWARE 

General Ledger . 

$399/40 

Acetjunta Receivable. 

. .$399/40 

Accounts Payable. 

$399/40 

Payroll.. 

. .$399/40 

Inventorv ... . 

Maiiing Address . 

399/40 

.$399/40 

for P5 Verston. 

Series 6-Peachl/ee 

.add $119 

CPA.... 

. .$799/40 

property Mgl 

. .$799/40 

Passive Payroll. 

Series 7‘Peachtree 

. $449/40 

Sates Tracker. 

$3049/55 

AR‘Sajes Analysis . 

.$1299/50 

Invenlory , . 

. $799/40 

Order Entry ... 

SOHO GROUP 

. .$699/40 

Matchmaker. 

. .$ 97/20 

Worksheet .... 

SORCIM 

. $177/20 

■Pascat/M280. 

. .$349/40 

Pascal/MSS/88. 

. .$449/40 

*AGt65. 

"Act 69 

. .$149/20 

'Act 69 

'Acte6/88. 

$149/25 

'Trans 86. . 

. $119/25 

* Supercalc. 

SOUTHERN COMPUTERS 

. .$269 

*Raid. 

$224/35 

'Raid FP. . . . 

. .$349/35 

'FFP.. 

. .$224/15 

■ Recover. 

. .$ 75 

^RADAR . 

. . $449/25 

ISIS .. 

$224/20 


STRUCTURED SYSTEMS GROUP 

GL.AR.AP.Pfl.OE.$849/40 

Can for oihers 

SUPERSOFT 

‘Diagnoslio II. . ..$ 84/20 

‘Forffi . $149/30 

■sss Fortran.$219/30 

* Fortran w/RATFOR.. . $289/35 

■C Com Piter .$175/20 

* Disk Doctor... $ 84/20 

‘Termt . .. $129/25 

Teimll. $169/25 

ZSOOOXassefnbter . . $449/35 

Others less 104* 

WHITESMJTHS 

C Compiler .$700/40 

Pascal|nclC) .$900/45 

Cross Gompifer 8080/Z80 host 
Target M68000, PDPll, 11/70, VAX 

.$1400/50 

IBM PERSONAL COMPUTER 

Wordstar 3.0 . $309/60 

Maifmerge . . $109/25 

Su percale.$2e9/NA 

Vis»calc(256K) ..S229/NA 

Opiimizer .$200/NA 

cp/M-aft 

Su person C.$600/NA 

Pascal MT + 86 w/SPP .$730/NA 

CBasie^.$299/NA 

SuperCalc .$369/NA 

SuperSoft C Compiler.$450/NA 

Word master . $Call 

MISCELLANEOUS 

■d BASE II.$575/50 

Plan^.$269/30 

‘Fabs(B-Tree).$159/25 

UHrasort. . $159/25 

^Supervyx .: $ 89/15 

■Micro B■^ 

(Specify Language) . ..$229/20 

^ Mini Model.$449/50 

"Sp^lbinder ..$349/45 

^Statpak.. .$439/40 

"The Word".$ 75 

•Lynx .$199/20 

Mfg Inventory antd Control Program 
Tl990,300 Meg. storage requpred 
Drstributed in Cobol object code 

Call for Into.$20ClO0/lSlA 

Write lor catalog ($1.00) and other lisltngB 


A 


■ Avaiable for Acole with Softcaid 


196 September 1962 © BYTE Publications Inc 


Circle 205 on Inquiry card. 




















































































































































INFOWORLD 
RAVES ABOUT 
PERFECT WRITERI 


Read for yourself 
what Inf eWorld 
said about this 
incredible word 
processor! 

ii Perfect Writer would be my 
choice for a word processor in 
my home. ff 

ii Perfect Writer lives up to its 
name. This product appears to be 
a very solid piece of software. 
Text handling is convenient and 
versatile and you are given 
an unusually complete set 
of commands. ff 



All quotes are from ^nfoWorlds ftedecf Writer 
sofrwore review, by John fbrd, June 74, 1982. 


ii 'User friendl/ is a trite, but true 
description of Perfect Writer. 

u Personally, I found the full¬ 
screen text to be comfortable and 
in most respects superior. ff 

ii The documentation is 
superb... ff 

ii I believe Perfect Writer will 
serve individual writers very well 
indeed. ff 

ii I can recommend the pro¬ 
gram as a model of clarity. 


AND WE'VE GOT IT 
FOR JUST $249. 


No viTonder our phones ore ringing 
off the hook! After InfoWorld went wild 
about Perfect Writer, it's become the 
hottest piece of software we handle. 

Why? Because Perfect Writer is 
simply the best word processor you can 
buy at any price and BOO-SOFTWARE 
is selling it for just $249.Thafs $140 


off the manufacturer's suggested retail 
price of $3891 

Whofs more, we are the Perfect 
Writer experts—the first dealer to stock 
Perfect Writer in the entire United 
Stotesl 

What does this mean to you? 
Product knowledge ond support exper¬ 


tise you simply won't find any place 
else. Plus the giant inventory, fast deliv¬ 
ery and commitment to first class service 
you've come to expect from 
aOO-SOFTWARE. 

But let us prove how good we are. 
Just pick up the phone ond coll us toll- 
free. We're waiting for your call. 


TO ORDER CALL TOLL-FREE: 

800-227-4587 

In ColiFomici, calh 800-622’Q67a 
CA rGBidents add tales tox. 

Or wdlG: 

fOO-SOFTWARE, INC. 

18S Serry Street, Suite 6820 
Sqn Francisco, CA 941D7 

□ Purrhase ardert accepted. 

O Prompt UPS 3 day Blue Lobd sarvice. 

□ Call for shipping charges. 


A00-S0FT¥flU«) 


VtSA 


WERIOWI 

■etBBEsI 


CHECK THESE OTHER 
GREAT PRICES; 

Wordstar"' $249 
dBase II"* $495 
SuperCalc"'$199 

CoDyrtght 1U3 hf CW Cwnmuivlea- 

BbikItiI*# fivni InfiqWaiid. PWlO 
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Figure 4: The Minspeak algorithm. To select a topic strike the corresponding key twice. 
All sequences then deal with that topic until another topic is selected. Escapes, though 
not shown, are available for a variety of emergency 


The Influence of Language 

Language has such a pervasive in¬ 
fluence on perceptions and thought pro¬ 
cesses that so far weve hern unable to 
devise a way to measure the depth or 
extent of that influence. To say an issue 
is "just semantic" is a contradiction. A 
person may as well say 'fust life or 
death." Americans of African descent 
are not nit-picking when they insist that 
"black" replace "colored." Nor are 
women being petty when they use 
"Ms." The way a person is described af¬ 
fects how he or she is treated. 

People with physical disabilities can 
be isolated by the language used fo 
describe them. J recently formed a small 
company and one of my two partners 
uses a communication aid because he 
has cerebral palsy. For me to call him or 
even think of him as "afflicted" would 
he bad for business. To call someone a 
"victim" of polio or to say a person is 
"suffering from multiple sclerosis" 
leaves a negative impression. Most peo¬ 
ple find it hard to deal with anyone they 
view fls a "suffering victim. "To say "He 
had polio" is easier and clearer. 

"Confined to a wheelchair" is an 
especially unfortunate phrase. People 
are not "confined" by wheelchairs: they 
use them for mobility. Some people are 
tortured for years by unsuccessful at¬ 
tempts to enable them to walk. Wheel¬ 
chairs can operate with grace and effi¬ 
ciency. Its harmful to perpetuate pre¬ 
judices against them. 

Adults with disabilities are often 
spoken of and hence thought of as 
children. I know a gray-haired profes¬ 
sional with cerebral palsy whose wife 
was recently asked who the crippled 
hoy with her was. 

On the other hand, try not to let this 
list of "donts" make you feel anxious, 
because people with disabilities are 
often isolated by other peoples fear of 
making a faux pas. Be natural. Most 
people with disabilities are skillful in 
dealing with all kinds of situations. It's 
the prejudices of the able-bodied com¬ 
munity that are destructive. 

When I am in a quandary about 
whether to use a certain word or not, / 
just ask myself, "Would I like my part¬ 
ner described that way?" 

More information is available in a 
pamphlet, "4 Letter Words in the Dic¬ 
tionary of the Disabled ," from United 
Cerebral Palsy, 66 East 34th St.^ New 
York, NY 10016. 


examples can be made by modifying 
the key sequence. The following se¬ 
quence—key §1 twice (to set the 
topic), key #30 once (to denote a 
positive response), and then key #2 or 
key #4—would result in "Its okay; 
I'm not choking" or "It's all right if a 
little food gets on my clothes," 

For a severely disabled person to 
say these sentences on a text-to- 
speech or phonemic system would re¬ 
quire the user to select dozens of keys 
plus have the ability to read and spell 
very well. Minspeak requires no more 
than four key selections, and reading 
and spelling don't matter. 

Many other variations and com¬ 
binations of the keys are available to 
the user and will result in different 


sentences being output. For examples 
of other sequences, see table 2, For 
users with some linguistic sophistica¬ 
tion, a series of keys can provide a 
method for altering existing sentences 
through insertions and deletions. 

Other options include changing the 
person, number, tense, voice, and 
mood of verbs. Subjects and objects 
can be modified, eliminated, or 
reversed. A "fudge-factor" key intro¬ 
duces sequences to produce more 
than 100 sentences linguistically de¬ 
signed to correct or clarify enunciated 
sentences that inaccurately represent 
the user's thoughts. An example of 
one of these sentences could be 
'That's not what I meant." Style and 
context keys can easily alter the 
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HARD DISK 
PACKAGE DEAL 



7566 Traife Street, San Dieno. CA 92121 
(714) 271-873a/TLX 1827B6 


Erl^' 

l^ijXCOMP 


TES! rm interested m your "Package Dear\Pfease send me more 
J information on the fqtlowmg: { ) S100 Hard Disk Subsystem 
j ) General Purpose^ Sttt>system, ( J SG/R Controller for $A1000 
^ interface. () SMyR General Purpose Controller for Storage 
m Module Drives. ( )AN/R Controller for ANSI interface disk and 
tapes. I ) SG/Sp SWS and AN/S same as others for the 8100 hus. 


N Company Name ^_ 

to TlUe - -_J. . Phone 

M Address_^_ 

r cn» ________ 

h state — _^_Zip_ 

M CPM is a registered tradeinerh dI Oigitai R^eercti. 


THE PACKAGE 


XCOMP is now offerinQ a lOMBSVnnch subsystem that OEMs will 
consider a blessinp 

Now, a Hard Disk Special that offers more. 

More Storage. More Value. More Support and more Speed. The 
speed alone is unmatched in the industry, XCOMP Controllers are 3 
times faster than some of the basic “cheapie" controllers. 

With the XCOMP "Package Deal you get the lOMB (formatted) 
Drive and the Controller, There are two models to choose from: 
1) The ST/S for SI00 computers and 2) Our ST/R General Purpose 
Controller with simple 8-bit micro interface for single board 
computers. Incidentally, there is an optional Z-80 Adapter tor the 
general purpose computer that allows you to just plug er in. You 
donT have to build a thing. 

SUPER FAST CONTROLLER. 

The XCOMP Controller Is a major keyifriTitsrH ard D i sk Subsyste m. 
Speed-up features include interleave without table look-up. bfock- 
deblock with controller buffer and custom bipolar micro¬ 
programmed processor. 

MORE SOFTWARE. SAVE VALUABLE TIME, 

Available tor this subsystem is software for testing, formatting, 
I/O drivers for CP/M®, plus an automatic CP/M® driver attach 
program! 

A sophisticated formatting program assigns alternate sectors for 
any weak sectors detected during formatting. This assures the 
lowest possible error rate ... at least ten times lower than 
floppies! 

WARRANTY. 

XCOMP s super Hard Disk 10M8 Subsystem has a complete one- 
year warranty on parts and workmanship! 

A LITTLE MORE. 

Just go ahead and compare the price and features we are offering 
with the price and features of any other SV^Hnch ... or even 8-inch 
system. 


The entire XCOMP 10MB 
Hard Disk Subsystem sells 
lor only $1,280.. Qty 1. 

Software is $350., one-time 
charge (req. with first system). 

Simply ask for additional 
details by sending in the cou¬ 
pon or by calling XCOMP. 


MAKING LIFE EASIER FOR OEMs 

















FAST 


LOW 


f^Rmx 


STOP 


KMMCTION 


SWIFT 


PLOT 


return 


UN PLOT REM 


RAND 


INPUT 


print 


*OSUB 


APCSIN 


ARCCOS ARCTAN 

CLEAR CQNT 


break 


IN KEYS 


Introducing the 
Sinclair ZX81. 

If you're ever 
going to buy a personal 
computer, now is the time 
to do it. 

The Sinclair ZX81 
is the most powerful, yet 
easy-to-use computer 
ever offered for any¬ 
where near the price: 
only $99.95* completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per¬ 
sonal computer. 

A breakthrough in personal computers. 

The ZX81 is a major advance over the origi¬ 
nal Sinclair ZX80-the first personal computer to 
break the price barrier at $200. 

In fact, the ZX81 's 8K extended BASIC offere 
features found only on computers costing two or 
three times as much. 

Just look at what you get: 

■ Continuous display, including moving graphics 


■ Multi-dimensional 
string and numerical arrays 

■ Mathematical and scien¬ 
tific functions accurate to 
8 decimal places 
■ Unique one-touch entry 
of key words like PRINT, 

RUN and LIST 

■ Automatic syntax error 
detection and easy editing 

■ Randomize function 
useful for both games and serious applications 

■ 1K of memory expandable to 16K 

■ A comprehensive programming guide and 
operating manual 

The ZX81 is also very convenient to use. It 
hooks up to any television set to produce a clear 
32-column by 24-line display. It comes with a 
comprehensive programming guide and oper¬ 
ating manual designed for both beginners and 
experienced computer users. And you can use 
a regular cassette recorder to store and 
recall programs by name. 



Sinclair technology is also available in Timex/Sindair computers 
under a license from Sinclair Research Ltd. 



































Order at no risk.* 

We'll give you 10 days to try out the ZX81. If 
you're not completely satisfied, just return it to 
Sinclair Research and we'll give you a full refund. 

And if you have a problem with your ZX81, 
send it to Sinclair Research within 90 days and 
we'll repair or replace it at no charge. 
Introducing the ZX81 kit. 

If you really want to save money, and you 
enjoy building electronic kits, you can order the 
ZX81 in kit form for the incredible price of just 
$79.95.* It's the same, full-featured computer, 
only you put it together yourself. We'll send com¬ 
plete, easy-to-follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 

A leader in microelectronics. 

The ZX81 represents the latest technology in 
microelectronics. More than 10,000 are sold 
every week. In fact, the ZX81 is the fastest selling 
personal computer in the world. 

We urge you to place your order for the 
ZX81 today. 


These numbers are for orders only. If you just 
want information, please write: Sinclair Research 
Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 

*Plu5 shipping and handling. Price includes connectors for TV and cassette, AC adaptor, and 
fREE manual. 

’* Ooes not apply toZXfll kits 



NEW SOFTWARE: Sinclair has 
published pre-recorded pro¬ 
grams on cassettes for your 
ZXS1. We're constantly coming 
out with new programs, so we'fl 
send you our latest software 
catalog with your computer 


16K MEMORY MODULE; Like 
any powerful, full ffedged com¬ 
puter, the ZX81 is expandable. 
Sinclair's 16K memory module 
plugs right onto the back of 
your ZX8T, Cost is $49.95, plus 
shipping and handling. 


To order. 

To order, simply call toll 
free. Or use the coupon below. 
Remember, you can try it for 
10 days at no risk.** The sooner 
you order, the sooner you can 
start enjoying your own 
computer. 

Call toll free 800-543-3000. 

Ask for operator #509. 

In Ohio call: 800-582-1364; 
in Canada call: 513-729-4300. 
Ask for operator #509. Phones 
open 24 hours a day, 7 days 
a week. Have your MasterCard 
or VISA ready. 



To order call toll free: 800-543-3000 


Ad Code 09BYOS 

Price* 

Qty. Amount 

ZX81 

$99.95 



ZX81 Kit 

79.95 



16K Memory Module 

49.95 



Shipping and Handling 

4,95 


$4.95 

TOTAL 



MAIL TO: Sinclair Research Ltd., 

One Sinclair Plaza, Nashua, NH 03061. 


Name. 


Address. 

































Topic Key 

Sequence Key 

Possible Meaning 

3 

1 

oil the chair 

3 

2 

bad brakes 

4 

2 

tie is choking; belt is tight 

5 

2 

chair won't move 

29 

2 

bone, joint pains 

7 

3 

philosophy of religion 

29 

3 

coccyx and seating problems 

29 

4 

breathing, diaphragm problem 

5 

1 

eating plans for a trip 

60 

6 

no water in wheelchair battery 

7 

1 

eating preferences; I’m a vegetarian. 

29 

8 

head 

29 

9 

eye problems 

— 

10 

next sentence theme will differ 

10 


clear buffer; start a new topic 

20 

— 

tag questions: "He’s gone, isn't he?" 

30 

— 

changes negative context to positive 

50 

— 

change to typewriter mode 

60 


electrical control; telephone dialer, TV switches 

Table 2: To generate a sentence, the user must hit a key twice to set the topic, and 

then hit one or more keys to select a sentence pertaining to the topic. For example, if 

the user hits key §3 twice to set the topic and follows that by hitting key jfl, a 

sentence pertaining to oiling the chair would be generated. The information in this 

table corresponds to the keys pictured in figure 2. 



Photo 2: The Express 3, developed by Prentke Romich Co., is a portable communica¬ 
tion aid powered by internal rechargeable batteries and designed for mounting on a 
wheelchaiK A special Express 3 is being prepared fo implement the Minspeak concept. 
The system will use a combination of power-strobed EPROM and CMOS RAM. A 
Votrax Speech PAC with an SC-Ol voice synthesizer marketed by Vodex will be 
coupled to the output of the microprocessor. It will retain other features of the original 
Express 3, including a 40-character upper- and lowercase liquid-crystal display with 
corresponding thermal printer and serial ASCII output for connection to other com¬ 
puters and environmental-control devices. 


vocabulary and social tone of the 
stored sentences. 

Considering the Possibilities 

If you had 1000 sentences carefully 
constructed to cover most of the 
typical activities in your day, perhaps 
75 percent of your utterances would 
be included in that group. Imagine 
adding 3000 more sentences com¬ 
posed to express a wide range of 
statements and questions concerning 
emotion and personal goals. If you 
then added another 1000 sentences 
which included statements of courte¬ 
sies, greetings, thank yous, and 
you're welcomes, you would have 
enough sentences to cover most of the 
routine contingencies of life. 

If communication-aid users could 
access any of these sentences with a 
few physical responses, their expres¬ 
sive difficulties would be on the road 
to resolution. Actual field work has 
shown that the number of sentences 
whose sequences can be easily 
remembered and used is unexpectedly 
high, perhaps approaching the 
thousands for a large percentage of 
potential users, 

Minspeak is currently under devel¬ 
opment at the Prentke Romich Co. in 
Shreve, Ohio, PRC is working on the 
development of expressive com¬ 
munication aids for the severely 
physically disabled. A demonstration 
prototype of Minspeak will be avail¬ 
able from the company later this 
year. Until now, the effectiveness of 
communication aids has caused agen¬ 
cies to question their definition as a 
prosthesis and this has limited the 
amount of outside funding available. 
Because of the advances represented 
by Minspeak, a coordinated multi- 
state legal campaign has been 
launched to persuade private and 
public health care funding agencies to 
make funding available for purchase 
of this device. 

People who hear and cannot speak 
have an enormous potential for con¬ 
tributing to society through their in¬ 
sights into human communication. It 
is my sincerest hope that Minspeak 
will give them access to modem tech¬ 
nology that will enable them to make 
this contribution in an easier and 
more productive way.® 
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MVP-FORTH 


A Public Domain Product 



ORDER TODAY!!! 


In keeping with the public domain release of FORTH by its Inventor, Charles 
Moore, and the promotion of the language by the FORTH Interest Group^ MVP^ 
FORTH (for Mount am View Press) and the companion book, ALL ABOUT FORTH, 
are also placed in the public domain and may be used freely without restriction. 

MVP-FORTH contains a kernal for transportablfityj the FORTH-79 Standard 
Required Word Set, the vocabulary for the instruction book, STARTING FORTH, 
by Brodle, editor, assembler, many useful routines, and utilities. 

MVP'FORTH PRODUCTS 

□ MVP'FORTH Programmer’s Kit including disk with documentation, ALL ABOUT 


FORTH, and STARTING FORTH. Assembly source listing versions. $100 

□ MVP-FORTH Disk with documentation. Assembly source listing version. $75 

□ MVP-FORTH Cross Compiler with MVP-FORTH source in FORTH. $300 

□ MVP-FORTH Programming Aids for decompiling, calffinding, and 

translating. $150 

□ MVP-FORTH Assembly Source Printed listing, $20 

□ ALL ABOUT FORTH by Havdon. $20 


★ ★wMVP'FORTH operates under a variety of CPU's, computers, and 
operating systems. Specify your coimputer ana operating system, w ih- ^ 


MORE FORTH OfSKS 

frg-FORTH Mode/ a/id Source, with printed Installation Manual 
and Source Listing, 

O APPLE II® ,5V4 □ 8O0O/Z0O® , 8 


□ 8086/88, 8 

□ H89/Z89, 51 A 



$65 Each 




FORTH with editor, assembler, and manual. •Source provided. 

□ 

Specify disk size! 




□ 

□ APPLE 11/11+ by 


□ PET® bv FSS 

$90 


MicroMotion 

$100 

□ TRS-80/1* bv Nautilus 

□ 

□ APPLE II by Kuntze- 

$90 

Systems* 

$90 


□ ATARI® by PNS 

$90 

□ 6800 by Talbot 


□ 

□ CP/M® by 


Microsystems 

$100 

□ 

MicroMotion 

$100 

□ 6809 by Talbot 


□ 

□ CROMEMCO® by inner 

Microsystems 

$100 


Access 

$100 

□ Z80 by Laboratory 


□ 

□ HP-8S by Lange" 

$90 

Microsystems 

$50 


□ IBM-PC® by Laboratory 

□ 8086/88 by Laboratory 

□ 

Microsystems 

$100 

Microsystems 

$1TO 

□ 


Enhanced FORTH with: F-Floating Point, G-Graphics, 
T-Tutorlal, S-^Stand Alone, M-Math Chip Support, X-Other 
Extras, 79-FORTH-79. Specify Disk Size! 


FORTH MANUALS, GUIDES,^ 
□ FORTH Encyclopedia by 

Derick & Baker. A com¬ 
plete programmers 
manual to fig-FORTH with 
FORTH-79 references. 


Flow charted 

1980 FORML Proc. 


$25 

$25 

$40 


2 Vol. 

1981 Rochester Univ, 

Proc, $25 

Using FORTH $25 

A FORTH Primer $25 

Threaded Interpretive 
Languages $20 

AIM FORTH User^s 
Manual $12 

APPLE UsePs Manual 
MicroMotion $20 

TRS-80 User’s Manual, 
MMSFORTH $19 


DOCUMENTS 

□ Starting FORTH by 

Brodie. Best instructional 
manual available {soft 
cover) $16 

n Starting FORTH (hard 
cover) $20 

□ METAFORTH by Cassady. 

Cross compiler with @080 
code $30 

□ Systems Guide to fig- 

FORTH $25 

□ Caltech FORTH 

Manual $12 

□ Invitation to FORTH $20 

□ PDP-11 FORTH User’s 

Manual $20 

□ CP/M User’s Manual, 

MicroMotion $20 

□ FORTH-79 Standard $15 

□ FORTH-79 Standard 

Conversion $10 

□ Tiny Pascal In 

fIg-FORTH $10 


□ APPLE 11/11+ by Micro- 

Motion, F, G, &79 $140 

□ CP/M by MicroMotion, 

F&79 $140 

□ H89/Z89 by Haydon, 

T & S $250 

□ H89/Z89 by Haydon, T$t75 

□ PET by FSS, F & X $150 


□ TRS-80/1 or III by Miller 

Microcomputer Services, 
F,X,&79 $130 

□ 6809 by Talbot Micro¬ 
systems, T & X $150 

□ Z80 by Laboratory Micro¬ 
systems, F & M $150 

□ 6066/88 by Laboratory 
Microsystems, F 6 MS150 


□ Installation Manual for fIg-FORTH, contatns FORTH 

model, glossary, memory map and Instructions $15 

Source Listings of fig-FORTH, for specific CPU's and 
computers. The Installation Manual is required for 
Implementation. Each $15 

□ 1802 □ 6502 □ 6800 □ AlphaMicro 

□ 8080 □ 8086/88 □ 9900 □ APPLE U 

□ PACE □ 6809 □ NOVA □ PDP-11/LSI-11 


CROSS COMPILERS Allow extending, modifying and compiling 


for speed and memory savings, can also produce 

ROMable 

code. "Requires 

FORTH disk. 



□ CP/M 

$200 

□ IBM- 

$300 

□ H89/Z89 

$200 

□ 8086- 

$300 

□ TRS-80/1 

$200 

0 Z80- 

$200 

□ North star® 

$200 

□ 6809 

$350 

□ fIg-FORTH Programming Aids for decompiling, 


califinding, and translating. 


$150 


Ordaring InformatlOfi: Check, Money Order (payable to MOUNTAIN VIEW 
PRESS. INC,)h visa, MasterCard or COD's accepted. No billing or unpaid 
PO's. California residents add sales tax. Shipping costa In US inciuded in 
price. Foreign orders, pay in US funds on US bank, include for handling and 
shipping by Air: £5 for each item under $25. $1^0 for each item between £25 
and $99 and $20 for each item over $100. Minimum order $10. All prices and 
products subject to change or withdrawal without notice. Single system 
and/or single user license agreement required on some products. 

DEALER « AUTHOR INQUIRIES INVITED 


THE FORTH SOURCE™ 

MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961 -4103 


Circle 330 cn inquiry card. 
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FDA Regulation of 
Computerized Medical Devices 

What designers of medically related hardware and software 

should know. 


Most people know that when a 
device is used for medical purposes, it 
falls under the jurisdiction of the 
Food and Drug Administration 
(FDA) of the U.S. Public Health Ser¬ 
vice, Now, with the advent of the 
microprocessor, many existing 
medical devices have become com¬ 
puterized, and new medical equip¬ 
ment is being designed with micro¬ 
processors, Consequently, many 
hardware and software producers 
may be required by law to notify the 
FDA of their medical devices. And 
those designing such devices or pro¬ 
ducing software for medical purposes 
should be aware of the regulations 
and the manufacturing controls that 
must be followed in order to comply 
with the Medical Device Amend¬ 
ments of 1976, 

The Law 

The Medical Device Amendments 
of 1976 to the Federal Food, Drug, 
and Cosmetic Act gave the FDA the 
responsibility and authority to assure 
that medical devices are safe and ef¬ 
fective. 

As defined by the amendments, a 


Joseph Jorgens IE 
Carl W. Bruch 
Frank Houston 
Bureau of Medical Devices 
Food and Drug Administration 
B757 Georgia Ave, 

Silver Spring, MD 20910 


medical device is an 'Instrument, ap¬ 
paratus, implement, machine, con¬ 
trivance, implant, in vitro reagent, or 
other similar or related article, in¬ 
cluding any component, part or ac¬ 
cessory, which is intended for use in 
the diagnosis of disease or other con¬ 
ditions, or in the cure, mitigation, 
treatment, or prevention of disease. 


Many hardware and 
software producers 
may be required by law 
to notify the FDA of 
their medical devices. 


in man or other animals, , , . which 
does not achieve any of its principal 
intended purposes through chemical 
action within or on the body/' 

Levels of Control 
The amendments provide three 
levels of controls to assure the safety 
and effectiveness of medical devices. 
They are Class I, devices requiring 
general controls; Class II, those re¬ 


quiring specific performance stan¬ 
dards; and Class 111, those requiring 
premarket approval. Medical devices 
such as bedpans and surgical instru¬ 
ments for which general controls are 
adequate to ensure safety and effec¬ 
tiveness fail into the Class 1 category. 
Genera! controls prohibit adultera¬ 
tion and misbranding of a medical 
device. Under the amendments, adul¬ 
teration may include failure to follow 
Good Manufacturing Practice Reg¬ 
ulations, comply with an FDA stan¬ 
dard for a device, or submit a pre¬ 
market approval application. Mis¬ 
branding may include failure to reg¬ 
ister production facilities, list a 
device, or properly label the medical 
device, e,g., by not providing ade¬ 
quate directions for use. Labeling is 
not confined to the label on the device 
itself but may include any literature 
accompanying the device, operating 
or service manuals, and advertise¬ 
ments for the device. 

Class II products require a specific 
performance standard, as well as the 
general controls, in order to provide 
reasonable assurances of safety and 
effectiveness. For example, devices 
such as those that make measure- 
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SuperBrain II" 
CompuStar" Network 



Systems 


• Excellent Dealer & EOM Discounts 

• CMC’s own national on-site service 

• Module replacement 

• Advertising co-op program 

• Toll-free hotline 

• Buy from the best—we’re the oldest and largest distributor 
of intertec products, serving our world-wide dealer network 
for many years. 

• Systems include: 

• Microsoft Basic • CP/M 2.2 DOS 

• 350K, ZOOK or 1.4MB storage 

- Battery-operated real time clxk 

- Graphics capability • Dual RS232 ports 

- Supports Basic, Fortran, Pascal, Cobol, PL/1 80 

CMC ALSO OFFERS 

• Six-month warranty • Green phosphor screen option 

• Enhanced DOS with advanced files directory, disk editor, 
diagnostics, communications software and others 

• High resolution graphics 


CompuStar 
Hard Disk 
Systems 

lOmb, 32mb & 96mb 

Control Data Corp, 
9448-96 CMD 
and 

9448-32 

BEST PRICES 
ANYWHERE! 


SOFTWARE, PERIPHERALS FOR SUPERBRAIN COMPUSTAR 


SOFTWARE 


PRINTERS 

MOBEMS 

MISC. 

Accounting Plus 

Microsoft 

Daiasoulh 

A mferson-Jacobson 

Line Filters 

Wordstar 

M Basic 

Epson 

CAT Novation 

Power Supplies 

dBase II 

Fortran SO 

C Iloh 

HARD DISKS 


Condor 

Cobol 80 

Okidala 

CMC Targa 


Microplan 

M/T Pascal 

Infoscribe 

Cofvus 


Profitplan 

P/L1 80 

NEC 

MEOtA 


Bisynch 80 

Speliguard 

Starwriter 

Dysan 


GBasic II 

Spellslar 

F10 

Verbatim 



DEALER INQUIRIES, GSA, GOVERNMENT, EDUCATIONAL BIDS INVITED 


SINTE^TEC 

Cdma 

iSSYSTEMS. 


For Information Call (206)453-9777 
To Order, Call Toll-free 1-800-426-2963 




See us at Comdex Booth 4128. 


Division of Computer Marketing Corporation 


11058 Main Street, Suite 220 
Bellevue, Washington 98004 

TELEX: 152556 SEATAC 


SuperBrain and CorrptStar ara registered trademarks of Inlertec Data Systems Corportlon. 


Circle 66 on lr>qulry card. 
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Butch Brown believed 
seeking heads” 
lived in the hippie district 



Until he became an 
Orange Micro Printer Exp^ 



Printers Can Be Confus¬ 
ing^ Sometinies, even the 
informed personal com¬ 
puter owner is caught short 
by the mound of technical 
diflerences in printers. After 
one \isii to Orange Micro, 
Butch learned a logic- 
seeking print head skips 
over blank spaces and 
seeks the festest path 
to the next printable 
chameter^-for 
quick stock record 
printouts. 

We Educate 


First . With so many different 
printers out there with as many , 
different features, we feel a printer 
education is in order. We take what you already 
know about computers and explain printers in 
tlie same terms. Our current customers seem 
to like that because of the friends they refec 
(Nearly 50% of our b usiness is referral.) 
ICs Easy To & An ExperL Orange Micro 
printer specialists are there to make you fed 
comfortable with your newfound printer 
knowledge. And when you d^ide on the 
printer right for you. you'll know exactly why 
you picked it from all the rest. With over S5 


popular modeU to choose 
from, and a complete selec¬ 
tion of cables, options and 
interface accessories, we 
have everything you need to 
gel your new printer up and 
operating in minutes, 

Wfe Have The Ri^t 
Printer For You. Bring 
along your toughest printer 
questions. Our salespeo¬ 
ple will answer them 
honestly and practi¬ 
cally. In less time than 
you'd imagine passi¬ 
ble, you'll be a printer 
expert tool After all, printers are our 
only business, so we always do a bet¬ 
ter job at finding the right one for you. 


Orange Micro Printer Stores 
3B0E.U Palma. Suite! 

Anabeim, CA 92806 (714) 63(K1623 

13604 Afentura Boulevard 

Sherman Oaks, CA 91423 {213) 5Q1-34S6 

3216 Scott Boulevard 

Santa dara, CA 95051 (4tS) 980-1213 

UaiV^Ness 

San Francisco, CA, 94109 (415) 673^170 


^iOOfonge fUkro'® 

^ PRINTER STORE 



meats or amplify physiological sig¬ 
nals fall into this category. The 
amendments gave the FDA authority 
to establish mandatory performance 
standards for these products, Equip¬ 
ment such as electrocardiographs, 
blood-pressure meters, and medical 
thermometers are in Class II, Class II 
also contains some devices whose use 
entails some risk for the patient, such 
as defibrillators and electrical nerve 
stimulators. 

A Class III device is one that may 
pose a significant risk to health from 
its use and for which there is insuffi¬ 
cient information available to devel¬ 
op a performance standard. This 
would be the case, for instance, in 
new measurement techniques, new 
treatments, or artificial organs. Many 
implantable devices are in this class. 
In order to bring a Class III medical 
device to market, a manufacturer 
must demonstrate to the FDA that the 
device is safe and effective. The 
results from animal studies, clinical 
trials, and in vitro studies for the 
medical device are submitted in a pre- 
market approval application to the 
FDA for review. 

In the FDA, the Bureau of Medical 
Devices has the primary responsibili¬ 
ty for regulating medical devices as 
defined above. Several working 
groups within the Bureau are charged 
with carrying out different provisions 
of the act. Medical device manufac¬ 
turers usually interact with the Office 
of Compliance, the Office of Device 
Evaluation, or one of the FDA's field 
offices. 

The Office of Compliance is 
responsible for assuring good manu¬ 
facturing practices as well as ad¬ 
ministering recalls and examining any 
violations of the act. Legal actions 
such as seizures, injunctions, and 
prosecutions are also part of its ac¬ 
tivities. Manufacturers who bring a 
new device to market generally deal 
with the Office of Device Evaluation, 
which is divided into seven medical 
specialty groups. (For this discus¬ 
sion, the term manufacturers will in¬ 
clude producers of both software and 
hardware.) Advisory panels com¬ 
posed of experts from outside the 
FDA assist each division in its special¬ 
ty area. 


Limited Franchise Opportunities Now iWallabte. Call (714) 630-3620 


Circle 213 on Inquiry card. 






























Four times faster than any 300 
bps modem, to be precise With Hayes 
Smartmodem 1200, any computer with 
an RS-232C connection — such as the IBM 
Personal Computer. TRS-80'^^ or Apple® III 

— can communicate over telephone lines 
with other computer terminals or printers. 
Smartmodem 1200 connects directly to 
any standard telephone jack in the USA. 
Dialing can be Touch-Tone® pulse or 
both. It can even operate over multiline 
phone systems (PBX) to dial numbers, re¬ 
ceive and transmit data, and disconnect 

— automatically. An internal speaker lets 
you hear the call being made and monitor 
its progress. That way you 'll know imme¬ 
diately if the line's busy or you reach a 


wrong number. And indicator lights keep 
you posted on the current operating sta¬ 
tus: modem ready, terminal ready carrier 
detect, auto answer and high speed. 

Smartmodem 1200 is two modems in 
one. Like the original Hayes Smartmodem. 
it can communicate with other Bell 103 
type modems at up to 300 bps. 

Plus it’s a 1200 bps modem for 
communicating with the faster 
Bell 212A type modems. Unlike 
many 1200 bps modems. Smart- 
modem 1200 lets you select full or half 
duplex, for compatibility with time¬ 
sharing services or any other system you 
choose. Smartmodem 1200 allows you to 
access The Source?^ communicate with 


your branch offices, or exchange programs 
with other computer users. In fact, it per¬ 
forms just about any communication 
function you can imagine, and can be 
program controlled using any language. 

Smartmodem 1200. Another product 
in the Hayes Stackseries that stands 
for quality and dependability. And all 
- - you need for com¬ 

municating... fasti 
Available at 
computer stores 

nationwide. For the name of your near¬ 
est dealer write: Hayes Microcomputer 
Products, Inc.. 5S35 Ffeachtree Corners 
East. Norcross, Georgia 30092: or call 
(404)449-3791. 


(iJHayes 


Smartmodem 1200. 


Gets you moving fast! 



Trademark of Hayes M icracomputer Products, (tic. ©1932 Hayes 
Microcomputer Produas. Itic, Sold only in the U.S A. TRS-fiO Isa roisteredmdemaik 
of Tandy CorporatlDn. Apple Is a legistered trademark of Apple Computer, Inc. t* 


f Touch-Tone is a roistered trademark of AirEerican Telephorte and Telegraph. 

The Source is a service mark of Source TelecomputtngCoiTporation. a subsidiary 
The Reader s Digest Association, Inc, 
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Presenting the Intel 27128. 

The biggest EPROM in the world—able 
to take 16K bytes (or 128K bits) of software 
in a single gulp. 

But enough with the introductions. 

The fact is now it makes sense to put 
application and system software—once re¬ 
served for floppies—on an EPROM instead. 

Why? 

A lot of reasons. 

You can make a computer less of a com¬ 
puter for people using it. Operating systems, 
compilers and application software can all 
be pressed into action with one easy-to- 
remember pushbutton instead of 15 or so 


computer startup procedures. 

You can make a computer react faster. 
Compared to software stored on a floppy, 80 
times faster. Or faster than Blinky can wipe 
out your man. 

You can also make a computer more 
reliable. Since Intel EPROMs have the MTBF 
to keep going 600 times longer than floppies. 

Yet you’re not locked into a program for 
life. Unlike its ROM counterparts, an EPROM 
is meant to be changed. 

And even though the 27128 EPROM 
can help shrink your system, you have all the 
room you need. So the CP/M operating 







THATCANEAT 
ANDSniL 
SPACE INVADERS. 

system can fit in one chip. And a BASIC 
interpreter in one. 

Of course, you get all the other no- 
nonsense advantages of an Intel EPROM. 

JEDEC-approved bytewide pinouts for easy 
upgrades. The 0.1% AQ.L that made our 
2764 a world standard. And the immediate 
availability for non-stop production of 
your system, 

AU this without blowing your systems 
costs out of the water. Because as sure as an 
EPROM has 28 legs, the 27128 EPROM 
will set a new low for cost per EPROM bit 
within the next year. 

After all, the way we see it, the way to 


make software friendlier is to make it hard. 

To see how our 27128 software carrier 
can improve your game plan, contact your 
local distributor or Intel Corporation, 

3065 Bowers Avenue, Santa Clara, CA 
95051.(408)987-8080. 

inf Tdelivers 
ini0l solutions 

Uruied Snares and Canadian Disirihutors; Alliance. Atmac/SrroQTn, Arrow Elccrmntcs. 
Avntt ElecimTnics, CnimponenT Spe^ialirtea Inc . HamihorVA^'net, Hamilton Electro Sales. 
Harvey. L.A V^tah. Measurement Tcchnologv bic , Mesa. Pioneer, Wylc Disiribution 
Group. Zentronics In Europe and Japan, contact your local Intel sates trfficr 

PAC'MAN la a trademark of HAMCO-Amcnca. Inc Space Invaders a trademark 
of laitn America Qirpotatttin CP2M is ii registered trademark of Digital Research. Inc 
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Device evaluation is concerned 
with new products that will be placed 
in commercial distribution. Products 
that are new, those that have been 
"significantly modified/' and "me- 
too" products (copies of devices 
already on the market) from a new 
manufacturer require a premarket 
notification from the manufacturer 90 
days prior to marketing the device. 
The premarket notification is called a 
510(k) submission since it is required 
by regulation 510(k) of the Federal 
Food, Drug, and Cosmetic Act. Dur¬ 
ing this 90-day period, the appropri¬ 


ate Device Evaluation division 
reviews the premarket notification 
and determines whether or not the 
product is substantially equivalent to 
a device that was in commercial 
distribution before May 28,1976, the 
date on which the Medical Device 
Amendments became law. If the pro¬ 
duct is substantially equivalent, it 
may be commercially distributed. A 
product that is not substantially 
equivalent to a pre-amendments 
device, and which has not been 
reclassified, is placed in Class III and 
requires a premarket-approval ap- 


Tune tu) jnur LA36 



The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® 111. 


The Datasouth DS120 gives your DEC writer® II the high speed printing 
and versatile performance features of the DEC writer® III at only a frac¬ 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 


• 165 cps bidirectional printing 

• Horizontal & Vertical Tabs 

• F^ge Length Selection 

• 110-4800 baud operation 

• 1000 character print buffer 

• X-on, X-off protocol 

• Self Test 


• RS232 interface 

• 20 mA Current Loop interface 

• Top of Fbrm 

• Adjustable Margins 

• Double wide characters 

• Parity selection 

• Optional APL character set 



Over 5»0(X) DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal¬ 
lations, entire networks of terminals have been upgraded to take advan¬ 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en¬ 
sure dependable performance 
for years to come. When ser¬ 
vice is required, we will 
respond promptly and effec¬ 
tively. Best of all, we can de¬ 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


clafta@@(A computer corpotation 

4216 Stuart Andrew Blvd. • Charlotte, North Carolina 28210 * 704^523-8500 


plication that is reviewed by FDA 
staff as well as by the advisory panel 
to determine whether the safety and 
effectiveness of the device have been 
demonstrated. If they have, the pro¬ 
duct will be allowed into commercial 
distribution. 

Computers and Medical Devices 

With the advent of micropro¬ 
cessors came two developments for 
medical devices. First, micro¬ 
processors began to replace discrete 
components, and second, totally new 
devices became possible. The first 
development augments the reliability 
of medical devices and also allows 
great flexibility without the necessity 
for major hardware design changes. 
The second development arises from 
the ability to implement very com¬ 
plex logical decision schemes with a 
relatively inexpensive piece of hard¬ 
ware. In addition, the proliferation of 
personal computers and associated 
software allows individuals to pro¬ 
duce small, very intelligent medical 
devices and medical software. 

Microprocessors that are com¬ 
ponents of medical devices or of large 
computing systems that interface 
with medical instruments are normal¬ 
ly considered medical devices. Soft¬ 
ware that is written for such systems 
may be classified as a medical device. 
By identifying the purpose of the sys¬ 
tem and the function of the software 
within the system, you can determine 
if your hardware and software are 
medical devices. 

Hardware 

Products that apply the latest tech¬ 
nology (often using microprocessors) 
to perform the functions of discrete 
component designs will not be 
regulated in a manner significantly 
different from their predecessors if 
the use of the microprocessor does 
not change the medical nature of the 
product. Consider, for instance, the 
electrocardiogram monitor, which 
has evolved from electron tubes, to 
transistors, to integrated circuits, and 
finally to microprocessors. The hard¬ 
ware and software of the latest 
generation of monitors are regulated 
to the same extent as the tube model 
was, as long as the two generations of 
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monitors are substantially equiv¬ 
alent. 

If a microprocessor in the monitor 
automates a process, say, by auto¬ 
matically inf using a drug when a cer¬ 
tain electrocardiographic pattern is 
present, then the medical nature of 
the device may be considered 
changed* The monitor may be no 
longer primarily a provider of data; it 
might now be a maker of medical 
decisions, and if this device were the 
first of its kind, it might be regulated 
as a new (Class III) device. 

Software 

The subject of software is a bit 
more complex. Software gives 
medical devices flexibility and can be 
portable from one computer system 
to another* For the sake of simplifica- 
tion, consider four software 
categories: 

1* software that is permanently in¬ 
stalled in a specific medical device 


not intended to be altered by the 
user and required for the device to 
function 

2* software that may be temporarily 
installed in a specific medical 
device with the capacity to alter 
the function or performance of the 
device 

3* software designed for use on a 
single, general-purpose computer 
(that is, a computer not specifically 
dedicated to one particular device) 
4. software designed for use on multi¬ 
ple, general-purpose computers 

Category 1. In this case, the soft¬ 
ware is really a fixed component of 
the instrument* If the instrument is a 
medical device, so is the software* 
The level of control will be governed 
by the device function or purpose of 
the instrument. 

Category 2. This software is a 
replaceable component, somewhat 
like a phonograph record* It may 
change the performance of the instru¬ 


ment and make it function as a dif¬ 
ferent medical device* Again, if the 
instrument operates as a medical 
device, the software enabling such 
operations will also be considered a 
medical device* 

Category 3* Suppose a software 
package is developed for one mini¬ 
computer system that might accept 
EKGs from a 10-bed intensive care 
unit, analyze the electrocardiograms, 
and make a diagnosis of the patients' 
heart conditions* This would fall into 
Category 3* Because it accepts data 
from a patient and makes a diagnosis, 
it falls within the definition of a 
device and is subject to regulation. 

Category 4. Category 4 would 
apply to a package developed in one 
of the high-level languages such as 
FORTRAN, BASIC, or Pascal. 
Categories 3 and 4 contain gray areas 
with respect to the medical-device 
definitions. If someone takes several 
medical textbooks, develops a deci¬ 
sion process leading to a diagnosis. 



, HONORABLK... 

Introducing the Honorable Shell- 

OKARA„ 

A true breakthrough in operational technoJosy forCP/M" systems. 

OKARA lets you, the user* create command scripts to replace the 
boring, repetitive, error-prone keyboard dialogs normally required 
by CP/M and the programs that run under it. With OKARA the 
machine presents any personality you design, from simple cryptic 
commands that do it all to elaborate* hand-holding menus. OKARA 
Is a must for anyone who uses CP/M, And a super-must for system 
integrators, software developers, office managers, teachers, parents..* 
anyone who sets up CP/M applications for others. 


□ Fast-ZO to 100 times faster 
than SUBMIT, 
SQPERVYZ:" or 
STOK PILOr“ 

□ Tiny - Typically under 4.5K with all modules 
loaded. pi us 2 K for CCr. 

□ Smart- You can use it like SUBMIT, or program it to create 

your own menus or other dialogs. 

□ Simple - If you use CP/M. you can learn OKARA In an hour 

or less. 


□ Universal- Nearly all present and future CF/M applications 

will run under OKARA without modification. 

□ Price -SI 50, sirtgle copy. S130, disk only. $20. manual only. 

OEM discounts available. Calif, residents add sales tax. 

□ Formats -8" single density, 5" Osborne, Apple, Northstar. 

□ System -8080, ZSO, or boss cpu, CP/M XX Operating 

System. Text editor to create scripts* 


□ Slick- 


Provides some enhancements that CP/M has always 
needed. 


□ Friendly -In so many ways. One example, OKARA can page 
console output from any program or command. 
No more racing to type a control-S* 


KIAI 

s ystems 


P. O. Box 11461 
Oakland, C A 94611 
(415) 654-8671 


^OKARA Is a trademark 
of KIAI Systems. 
SUPERVYZ is a trade¬ 
mark of EPIC Computer 
Co^oradon. STOK 
PILOT Is a trademark of 
STOK Computer Inter¬ 
face. CP/M is a trade* 
mark of Digital Research. 


Circle 259 on Inquiry card* 


Sepi«mb«r 1962 © BYTE Publlcatknu Inc 211 





The Dynamic Duo from 

20 Megabyte Hard Disk 
Sub-Systems for Under $3500! i 



Our Systems Are Compatible with Your 


TRS-80® Model UUIIXVI 
Apple II® _ 

IBM® PC 


IMorthStar™ 


Superbrain 

Panasonic™ 


_ TM 

Epson 

Heath/Zenith™ 


and Others 


Now you can expand the capability of 
your microcomputer with cost-effective 
mass storage from QuCrS Our inte¬ 
grated family of 6-, 12% 20-, and 
40-mi/lion-byte systems lets you operate 
your micro with the speed, convenience, 
and proven reliabriity of systems costing 
thousands of dollars more/ And as your 
needs grow, QuCS mass storage can 
grow too. You can start with an entry’ 
level 6-million-byte system and expand 
80 million bytes... without scrapping 
your existing programs or operating 
system. 

The cc-mpfetely as::iTthl-r- 
tested system includes: 

■ Switching power supply 
Winchester drive 


Host adapter card 
Sealed case 

Expansion (enclosure, controller, and 
power supply designed for future 
backup hardware or increased storage} 
Software 

Auto-artach CP/M 
Hard disk utilities 
Realtime dock 

Formatting program (assigns 
aiternates for any weak sectors 
detected during formatting—assuring 
the lowest possible error rate) 

Warranty (a full one-year warrant 
on all parts and workmanship) 


Also available: 

f Attach program for TRSDOS 
and OASIS 

New CP/M dynamic generator: 

configured software; menu-driven for 
6-, 12-, 20-, 40-, 80-megabyte drives 
The following systems 
software can be utilized: 

IRS I, III—attach software for DOS 4,0,* 
LDOS 

TRS Jl XVI^CP/M Racet for TRSDOS,* 
Turbo DOS, OASfS 

TRS Models II and XVl use 6 Meg for 

CP/M and 6 Meg for TRSDOS 

Apple—CP/M and DOS 33 

WEC--CP/M 

S-100--CP/M 

Heath/Zenlth—CP/M 

IBIW—PC DOS USCD, etc 

* /Waiiable at an actditbnal cost 


NEC™ 

S-100™ 


Altos™ 
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Quality Computer Services 



'j 




;r 


^MHz Z80 System! 



Dual Access I/O 

Allows for Dual Processing 

Serial port and parallel port 
Ability to run existing 
CP/M-SO programs 


Z80B microprocessor 
running at S3 MHz 
64K memory 
Hard disk interface 
Calendar clock 


Quantity discounts 
available. Dealer and OEM 
inquiries invited. 


The Immense library Includes time 
managers, spreadsheet manipulators, and 
office packages. Languages contained are 
BASIC ALGOL, FORTRAN, C PASCAL, COBOL, 
PILOT, and many others. 

Edit and format text. 

Check spelling and 
Indexes. Discover the ease 
of word processing. 

Enjoy games such as Chess, 

Adventure, and Star T^ek. 


Let your Imagination run wrldl 
Put BIG BLUE to the test. 


BIG BLUE, an auxiliary processor 
PC board for your IBM Personal 
Computer, lets you run thousands of 
programs written for the CP/M 
operating systems. 

CP/M has been around since 
1975, and contains some of the most 
sophisticated, proven programs 
ever written. 


One full year on all parts 
and workmanship. 

. .... ...... ■""! 


r\v 

For SV* and S' FLOPPY DISKS 
Sin9!e Oenslty/Doul^le Density 
Single Side/Double Side 


Quality Computer Services 
178 Main Street 
Metuchen, New Jersey 08840 
201/548-2135 


ToM-free number: (800) 631-5944 
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and automates the process, is the 
resulting program a medical device? 
No definite decision has yet been 
made. Even if this automated process 
is considered a medical device, how 
should the Bureau of Medical Devices 
analyze the 510{k) submissions? 
Perhaps the appropriate method 
would be to ask whether the 
algorithm that is used is substantially 
equivalent to the algorithm that was 
employed manually. If the algorithm 
were the same, the computerized ver¬ 
sion of that process would be deter¬ 
mined to be substantially equivalent 
to the manual version and would not 
be covered by Class III regulations. 

As you may imagine, the issue of 
software as a medical device is com¬ 
plex and still in a state of flux. Per¬ 
haps some examples of software pro¬ 
ducts that have already been exam¬ 
ined by the Bureau of Medical 
Devices will provide some clarifica¬ 
tion. 

One product that was reviewed by 
the Bureau of Medical Devices was a 
microprocessor-based moni tor that 


measured several patient parameters 
such as blood pressure and heart rate, 
manipulated those measured 
parameters, and displayed the mea¬ 
surements in both a real-time fashion 
and in a trend plot. The product, in¬ 
cluding its software, was considered 
to be a medical device. 

Another product used hardware, 
leased or sold to a hospital, that mea¬ 
sured pulmonary parameters. The 
raw data was sent to a computer by 
way of phone lines. The computer 
manipulated the raw data and re¬ 
turned a display of the patient s pul¬ 
monary functions to the hospital. 
Because the data manipulator and its 
software made claims for medical 
purposes and required the leased or 
purchased front-end hardware sys¬ 
tem, it was considered a medical 
device rather than a service and fell 
under the Bureau of Medical Devices 
regulations. 

A new pulmonary-function 
analyzer uses an Apple II microcom¬ 
puter to measure a patient's breathing 
with an electronic flowmeter, analyze 


the information, and print out a 
graph of the patient's pulmonary 
function. This is considered a new 
medical device, but because it merely 
does the same analyses that were once 
done by hand, it was determined to 
be substantially equivalent to a pre- 
amendments device and was not 
placed in Class III, 

Another firm uses a computer to 
analyze X rays and patient informa¬ 
tion received from hospitals to deter¬ 
mine the patient's future growth 
statistics. Several X rays and a history 
of the patient are mailed to the com¬ 
pany where the future growth 
parameters are predicted by way of a 
programmed algorithm. The Bureau 
of Medical Devices considered the 
firm a service provider, and although 
the programmed algorithm is a 
medical device, it is not subject to ac¬ 
tive regulation except for the regula¬ 
tions regarding misbranding and 
adulteration. 

Products that fall into this limited 
level of regulation must meet the 
following criteria; 

1. The product must be a computer 
software package essentially based 
on data-analysis methods appear¬ 
ing in the literature, 

2. Only services provided by the soft¬ 
ware can be sold. The software 
itself can't be sold or leased to 
users or other service providers. 

3. The data used as input by the soft¬ 
ware must be generated by a com¬ 
mercially available device. 

In this instance, if the firm were to 
market the software package that 
guides the calculations, such a 
package would be an actively 
regulated medical device. 

Conclusion 

This article has been a limited dis¬ 
cussion of FDA regulation of com¬ 
puterized medical devices and 
medical software. Many details have 
been omitted. Designers of medical 
software and hardware should obtain 
additional information by contacting 
the Office of Small Manufacturers 
Assistance, Room 1431, 3757 Georgia 
Ave., Silver Spring, MD 20910 (301) 
427-7184. ■ 


S-lOO USERS KNOW 

St ARE SPREADING THE WORD: 
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INTRODUCING MORE REASONS 
FOR TRYING CONTROL DATA 
FLEXIBLE DISKS RIGHT NOW. 

2 FREE IN EVERY BOX. 

Now you have two more reasons to try Control Data flexible 
disks. Two free disks in every specially labeled box of 10 be¬ 
ginning July 1st. That's 12 disks, or 20% more in every box. 

Control Data flexible disks are dependable. They're guaran¬ 
teed error-free so you can count on them to perform time 
after time. We manufacture and test every disk to exacting 
standards. Ifs one reason many users choose our media 
above all others. 

Control Data disks are available in both 8-inch and 5-1/4-inch 
sizes, in a variety of formats. And from now until Dec. 31,1982, 
you get two free in every specially labeled box—just for 
trying them. 

If there isnl a participating distributor nearyou, call toll-free 
800-328-6207 



DISTRIBUTORS 
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602/293-68B1 
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714/633-6650 
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714/750-1367 

Son ^mondo^lley. The Supply Depot. Ino 
213/704^7079 

Son Francisco, The Soppty Depot, ina 
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Atlanta, Data Associates, Inc. 

404/252-0818 
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Chicago, Thomas Computer Corp, 
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St. Clraites, Visible Computer Supply Coip, 
312/377-0000 

mh 

Cedar Ropids, NefWOiH Business Forms. Inc. 

310/36&8691 

MARYLAND 

Saittmora, The Supply Depot, Ino. 

301/262-4992 

Gaitheisburg, RASY'S 

301/977-6900 
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612/861-1151 

Minneapolis, Sexion Data Prai^cts 

612/941-5860 
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Eugene, Western Paper Company 
503/686-S361 

JbcteonMlIe, Computer Exchange 
503/772-3003 

Partland, ViMstem Paper Company 

503/28B-5646 

OHIO 

Columbus, Ttonsacrkm Storage Systems 

614/221-1786 

PENNSYLVANIA 

Berwyn, Used Computer, Inc. (UCt) 

215/647-1881 

TEXAS 

Austin, Business Data Products 
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San Antonio, Transoonflnentai Distild 
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You're not alone, you know. 

We’ve all been through that same excru¬ 
ciating moment when we realized that we were 
going to have to learn a lot more than we wanted 
to know about programming, in self-defense. 

But most of us survived. 

Many of us with a little bit of help called 
dBASE II, the relational database management 
system (DBMS) for micros. 

The best defense is a strong offense. 

Don't get seduced by BASIC, because 
basically BASIC is weak. And to make it do 
anything useful can take 10 times as much 
programming (and time) as with dBASE II. 

dBASE II is much easier because it's a 
relational DBMS, and you control your informa¬ 
tion with powerful, English-like commands. 

With a word or two, you CREATE data¬ 
bases, APPEND new data, UPDATE, MODIFY 
and REPLACE fields, records and entire data¬ 
bases. DISPLAY some or all of your data for 
any conditions you want to apply. Organize 
months worth of data in minutes with REPORT. 

You can prepare your forms and formats 
precisely the way you want them. Do calcula¬ 
tions on fields, records and entire databases 
with 10-place accuracy. 

And do even more with dozens of other 
commands. 

Here's the catch. 

With any language, you’ll need to under¬ 
stand relational operators ("less than" "greater 
than" "equals") and a bit of logic ("or" "and" "not"). 

With dBASE II, you'll also get an easy 
way to make choices (IF..THEN..ELSE) and a 
powerful way to perform repetitive tasks 
(DO WHILE..). 



With these tools, you’re ready to tackle 
your accounting and time billing, project man¬ 
agement, and any other data handling and record 
keeping. You can work interactively and get your 
answers right now. Or save your instructions and 
repeat everything with two words; DO Man¬ 
hours, DO ProjectX, DO whatever has to be done. 

Use dBASE II to help make your choice. 

If you've got a 48k CP/M micro with a 
disk drive (96k IBM PC), send us $700 ($400 
for a 56k Apple). We’ll send you a copy of 
dBASE II to use free for 30 days. 
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Instead of just poring over a manual, run 
it and make certain that dBASE II does what you 
need done. 

Then if you find it isn't right for you, 
send it back and we'll return your money, no 
questions asked. 

But we know that you'll probably keep it. 

Because having dBASE II is like having 
a black belt in micros. 

Call (213) 204-5570 today or drop by your 
local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd., Culver 
City, CA 90230. 


Ashton-Tate 


©19S2 Ashton-Tate 

CF/M is a trademark of Digital Research 
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Talking Terminals 

Text-to~speech translation involves 
looking at the problem from a different "viewpoint. 


Imagine for a moment that you are 
sitting in front of a computer video 
terminal working on a program when 
suddenly the screen goes blank. The 
display tube has failed. Could you 
continue to work on the program 
even though you couldn't see the 
screen display? That's exactly the 
problem that faces many visually dis¬ 
abled persons when they try to use 
standard microcomputers. 

An answer to that problem is the 
'Talking terminal/' Simply, a talking 
terminal resembles a conventional 
computer terminal except that it 
speaks information instead of, or in 
addition to, displaying that informa¬ 
tion visually. This article aims to of¬ 
fer an understanding of the human 
factors involved in selecting a talking 
terminal and to compare current talk¬ 
ing-terminal products. 


About the Author 

Stoffei has participated in the research 
and development of voice-response technology 
for six years. He has built his own talking ter¬ 
minal as a research tool and for his personal 
and professional use. 


David Stoffel 
Sdon Corporation 
12310 Pinecrest Rd. 
Reston, VA 22091 


In addition to conventional ter¬ 
minal capabilities, a talking terminal 
requires several additional features 
and capabilities. First, of course, the 
terminal must be able to talk intel¬ 
ligibly for you to understand its 


speech Is an elusive 
method of 
communication; 
once those sound 
waves are heard. 
It's up to the listener 
to remember what 
was said. 


speech. So, we want to assess the in¬ 
telligibility and acceptability of the 
product's speech. Second, speech is 
an elusive method of communication; 
once those sound waves are heard, 
it's up to the listener to remember 
what was said. So, just as many 
video-display terminals provide local 


editing and memory, a talking ter¬ 
minal has to provide a "say again" 
feature. Finally, consider, for a 
moment, how you would read this ar¬ 
ticle aloud to someone. Would you 
read the punctuation as pauses, or 
would you say the names of the punc¬ 
tuation symbols? Would you pro¬ 
nounce acronyms, such as ASCII, or 
would you spell them out letter by 
letter? Would you read the string of 
digits 1234 as "one thousand, two 
hundred, and thirty Tour," or "one, 
two, three, four," or use some other 
method? A talking terminal should be 
able to present the information in a 
variety of ways, suited to your needs 
and preferences. 

Today's commercially available 
talking-terminal products (see table 1) 
represent two different design 
strategies. The speech-related features 
and capabilities have either been built 
into an existing conventional com¬ 
puter terminal, as with the Total Talk 
and the FSST-3, or are in a self-con¬ 
tained accessory module connected in 
series on the communication line be¬ 
tween the computer and the terminal, 
as with the VERT, These two design 
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Get Omni quality 
for as little as $L99... 

even if all you 
want is a 
10 pack. 


Call toll-free for great savings on Omnt’s 
complete line of 5’A" premium disks. Each is 
certified error-free at a minimum of twice 
the error threshold of your system. Each is 
rated for more than 12 million passes without 
disk-related errors or significant wear. 

And each is precision fabricated to exceed 
all ANSI specifications with such standard 
features as reinforced hub rings and Tyvec 
sleeves. Get same day shipment and an 
unconditional, no hassle money-back guarantee. 


152 Boston Turnpike 

Shrewsbury, MA 01545 

(800) 343-0314; In Mass: 
(617) 756-2960 



Call toll free 
(800) 343-0314 
In Mass: (617) 756-2960 

Call if youVe not sure which disk is compatible with your 
system. Call for prices on % tpi and special formats. We offer an 
unconditional money-back warranty. We re here to help. 

Be sure to indicate system name and model # at right. 

t of Price Per Total 

10 Packs SVi"" Disks 10 Pack Price 

$ 


Disks 

Single side/single density 

Single side/double density 

Double side/double density 

Rip/Floppy reversible 
Double side/double density 

Protective plastic library case 
(in lieu of soft storage box) 

Shipping and handling 

5% sales tax (Mass, only) 


$19*90 

$23.90 

$39.90 

$39.90 


n Check 

□cod 

Card# _ 


□ Master Card 

□visa 

_Exp. - 


$ 


System and model / . 


$ 


$ 2.99 $. 


Name 


Address 


$ 1.5Q 


Circle 33 on inquiry card. 
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Td._ 
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Product: VERT (Verbal Emulation In Real Time) 

Self-contained speech unit connected in RS-232C communication 
line between computer and any terminal. 

Price: $5900 {with educational discount $4990) 

Manufacturer: Automated Functions Inc. 

Suite 813 

4545 Connecticut Ave. NW 
Washington, DC 20008 
(202) 362-6292 

Product: Total Talk (other models are available) 

Hewlett-Packard HP-2621 terminal with added speech circuitry. 

Price: $4990 

Manufacturer: Maryland Computer Services Inc. 

2010 Rock Spring Rd. 

Forrest Hill, MD 21050 
(301)838-6888 

Product: FSST-3 (Free-Scan Speech Terminal) 

Zenith Z-19 terminal with added speech circuitry. 

Price: $4495 

Manufacturer: Triformation Systems Inc, 

3132 Southeast Jay St. 

Stuart, FL 33494 
(305) 283-4817 


Table 1: Manufacturers of talking terminals. 



personal computer 


UCSD 

p-System™IV.1 


A superior implementation of the UCSD 
p-SYSTEM is avaiiable NOW for your IBM 
Personal Computer. 

Network Consulting has added many 
features that the professional programmer 
will find useful. These features are not 
available from ar^y other sources. 

‘ Hard disk support for Corvus, Tall Grass 
Technology and others 

• 25% more floppy storage, without adding 
or modifying hardware, retaining compat¬ 
ibility with standard IBM diskettes 

• Double sided and double sided/double 
tracking stepping floppy disk drive sup¬ 
port 

• Up to 800K on each mini-diskette 

- RAM disk support (a pseudo-floppy 
volume that uses up to 512k RAM) 

- 8086/87/88 macro assembler 

• Extended memory support 

• Adaptable system support available for 
adding custom t/0 drivers 

■ Remote Terminal support 

- XON/XOFF flow control for serial printers 
‘ A library of program modules and other 

utilities 

' Disk write verification 
‘ and more! 

Standard p-System features include: 

• Standard I/O redirection (including com¬ 
mand files) 

• Dynamic program overlays 

• Support for asynchronous processes and 
concurrency primitives in Pascal 

• Fast Pascal p-code compiler 

- Fast FORTRAN and Basic p-Code com¬ 
pilers also available 

“ A powerful screen oriented editor 

- A filer for handling both files and volumes 

• A Native Code Generator that processes 
your Pascal. Fortran and Basic programs 
to convert parts of them to native machine 
code 

• Dynamic runtime binding of separately 
compiled programs and units 

• Turtlegraphics lor easy graphics displays 

• Print spooler for background printing 

• Symbolic debugger 

USCD p-SYSTEM from 
Network Consulting 

The only serious choice for business 

TM The Regents of the University of Califomra 



Network Consulting Inc. 

A106 T 1093 W. Broadway 
Vancouver, B.C. 

Canada V6H 1E2 
(604) 738-3500 


strategies have significant ramifica¬ 
tions in two of the three areas of com¬ 
parison: speech review and speech- 
parameter control. 

Translation Algorithms 

An exhaustive comparison of the 
intelligibility and acceptability of the 
speech output—measures of listener 
comprehension and preference—^re¬ 
quires rigorous performance mea¬ 
sures, Such scientific evaluation is 
beyond my r^ources. Nevertheless, 1 
can offer some useful observations on 
the different text-to-speech algo¬ 
rithms used in these talking terminals. 

Though some manufacturers do 
not acknowledge the ancestry of the 
text-to-speech algorithms they use, it 
is reasonably safe to infer that both 
the VERT and Total Talk use the 
Mcllroy (Bell Laboratories) algo¬ 
rithm, as enhanced by NIH (National 
Institutes of Health), and that the 
FSST-3 uses the NRL (Naval Research 
Laboratory) algorithm* The Mcllroy 
enhanced algorithm uses about IDOO 
rules, and the NRL uses about 600 in 
performing the letter-to-phoneme or 
word-to-phoneme translation, (A 
phoneme is the smallest sound unit of 
speech. When we speak, we string 
phonemes together to produce 
words,) 

Both algorithms are quite ade¬ 


quate, with translation accuracy, lin¬ 
guistically speaking, of about 
90 percent. In my experience, 1 find 
that the Mcllroy algorithm handles 
difficult words correctly more often 
than the NRL, Neither of them makes 
any particularly egregious errors in 
the text-to-speech translation. 

Choosing Synthesizers 
The only viable synthesizers to 
date are those that use phoneme syn¬ 
thesis, rather than synthesis by 
analysis (speech encoding), because 
the synthesizer must be able to speak 
an unrestricted vocabulary. The 
speech-encoding synthesizers, such as 
Texas Instruments' TMS5221 LPC 
(linear-predictive coding) synthesizer 
or National Semiconductor's Digi* 
talker, are still limited to fixed, pre¬ 
recorded vocabularies* Both the 
VERT and the Total Talk use the 
Votrax VSB single-board speech syn¬ 
thesizer; while the FSST-3 uses the 
older Votrax VSA, 

Both Votrax synthesizers are 
capable of independent variation in 
speech rate and pitch, under either 
manual or program control* The 
VERT takes advantage of the pro- 
grammable-speech-rate control to en¬ 
hance the pronunciation duration of 
very short and very long words, 
while also providing you with 
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IIMLANGUAGE 

IIHPROCESSORS 


When it comes to providing quality 
programs for serious microcomputer 
users —come to Westico. And you1l 
find more thon quality software. 
You'll find instant response. In most 
cases, your order will be shipped 
within 24 hours, You'll also find the 
technical expertise on staff when 
you need help. For language proc¬ 
essors and lots more, it's Westico. 
Here's just a sample of the more 
than 160 quality programs cufrentiy 
in stock: 

— Powerful application 
programming language for micro¬ 
computers. implements on a micro 
the ANS Subset G language for 
minicomputers. Includes native 
code compiler LINK-80 linkage 
editor. LIB-80 subroutine library 
manager. PLILIB run-time library and 
RMAC relocatable macro assembler. 
S475/S35, LINK-80 and RMAC also 
available separately. 

— Efficient 8-tree key indexed 
access method for PL/L80, Features 
key length to 63 bytes, unique or 
duplicate keys, and data records to 
4096 bytes. Datasets can be spread 
over 8 files for a total of 64 mega¬ 
bytes. S200/$30. 

— Extremely fast In terpreter 
features double precision floating 
point math, 40 character variable 
names, CHAIN/COMMON, random 
and sequential files. EDIT. CALL with 
parameters and an overlay tech¬ 
nique. $360/—. 

— Compatible 

with BA$IC-80. Produces extremely 
efficient, optimized 8080/Z80 
machine code. Includes macro 
assembler, linkage editor and sub¬ 
routine library manager. Compiled 
programs can be linked with FOR- 
TRAN-80. COBOL-80. and assembly 
language programs. $395/—. 

— BASIC language 
compiler/interpreter for develop¬ 
ment of financial and bus! ness appli¬ 
cation programs. System $120/$20. 

-Implementation of 
CBASiC for CP/M-86. INT files com¬ 
patible With CBASIC and supports 
128K main memory Requires 
CP/M-86 or MP/M-86. S325/$30. 


— Native code 8080 com¬ 
piler of CBASIC language. Offers all 
of the features of CBASIC plus the 
speed and versatility of a compiler. 
Includes linkage editor which can 
create overlay modules. Supports 
CP/M and MP/M 11. S600/$30. 

— Includes full ANSI 
standard X3.9 except COMPLEX 
data type, $500/—. 

— Friendly overlay linkage 
editor for creating COM fifes from 
Microsoft compatible REL files. Con¬ 
structs programs that use all avail¬ 
able memory including that used 
by LYNX itself, Program size can be 
increased at least 9K without using 
the overiay feature. The overlay 
option is vita! to programs larger 
than available memory. Easy to use 
with BATCH and HELP commands. 
$250/$25. 


— Compiler produces 
8080/Z80 code. Standard REL file 
can be linked with other languages. 
Includes linker, debugger disassem- 
bier and special Speed Program¬ 
ming Package with editor and 
Pascal syntax checker. S475/$30. 

— Complies with ANSI 
Level 1 requirements and most useful 
features of Level 2. SCREEN SECTION 
for definition of CRTs, $760/—. 

— Family of microprocessor 
cross-assemblers. Designed to run on 
8080/Z80 based microcomputers 
under a CP/M-llke operating system. 
Support for Motorola 6800, 6801: 
6803, 6805, 6809; RCA 1802; COP400; 
Intel 8048,8061; MOS6602. $200/S26, 
— Translates Intel 6080 
assembly language source code 
into optimized Intel 8086 source 
code. S150/$10. 




The Westico 24-Hour Computer Hotline (2031 853-0816 
(300 baud) for detailed information and quick 
access ordering. 


• Westico has more than 150 programs 
for professionals and businesses that use 
a wide variety of microcomputers includ¬ 
ing: TRS-80 Model II, Apple, Vector 
Graphic, Cromemco. North Star, Micro- 
polls, Ohio Scientific, Altos, Dynabyte, 
IBM. Intertec, Xerox, Zenith, Northern 
Telecom, AVL Eagle and more. WeTe 
working hard to be your software 
company 


4 Ways to order 

Westico, Inc., 25 Van Zant Street, 
Norwalk, CT 06855. 

(203) 853-6880, 

643-788 

our 24-hour computer (300 
baud) (203) 853^816. 

COD, MasterCard and VISA accepted. 

Prices do not include shipping and ore 
subject to change. In CT odd 7!4% sales 
tax. All sales final. 

Manual price may be credited toward 
purchase of software. 

Dealer inquiries invited. 

WES-4a 

Copyright © 1982 Westico. Inc, 


25 Van Zant Street • Norwalk, Connecticut 06855 
(203) 853 6880 • Telex 643 788 
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manual speech-rate and pitch con¬ 
trols, The Total Talk and the FSST-3 
offer you manual speech-rate and 
pitch controls. 

The Votrax VSA and VSB syn¬ 
thesizers seem quite similar with 
respect to their phoneme production, 
but the FSST-3, which uses the VSA, 
definitely sounds inferior; whether 
this is an artifact of the VSA syn¬ 
thesizer or poor audio amplification, 
I don't know. 

You may wonder why none of 
these products uses the new Votrax 
SC-OIA integrated circuit, which is 


less expensive. The single-quantity 
cost of the VSB is about $800, while 
the SC-OIA is $70, But there are two 
major reasons why the SC-OIA is not 
used. The speech-rate and pitch con¬ 
trols are both dependent on the same 
clock signal or timing circuit, affect¬ 
ing the ease with which intelligible 
speech may be produced. Also some 
people are concerned about the 
acceptability of the SC-OlA's sound 
quality. Only scientific performance 
measures can determine which 
Votrax synthesizer is ultimately more 
intelligible. (For a description of an 




WHAT A BEAUTIFUL COMPUTER! 


That's the reaction we get 
from BRIDGE computer system customers. 


The BRIDGE Formula for SPEED 
256k + MEMDSK + Cache BIOS = BRIDGE SPEED 

Let's decipher the formula . . , 

Take MEMDSK and Cache BIOS, two major operating system 
enhancements, add 256k and perform ordinary CP/M disk operations at 4 to 
20 times the normal speed on an InterSystems computer. 

What does this mean? If you are a software developer, you'll know for sure. 
Imagine the possibility of executing your compiler work out of memory. 
How? The components of BRIDGE SPEED allow your files to reside in 
memory after your first run so that with your second run you move from one 
area of memory to another, rather than from disk to memory. 

Imagine this . . . 

* cutting disk access time by 10 

* producing twice as much code per month 

* minimizing disk wear 

Your imagining becomes reality by using BRIDGE'S SPEED formula. 


Hardware consists of: 

• 6 MHz Z80 CPU with memory management system 

• 256k RAM memory {expandable to 1 Mbyte) 

• Disk drive options: two S'" (2.4M) or 5.25" (0.8M) disks, 

or S'" or 5" hard disk 

Run your stream of needs in the fast lane. "BRIDGE" the gap to a high perfor¬ 
mance Enhanced Computer System. For complete information and prices, 
can us at (617) 244-8190 or circle the reply number. Dealer inquiries invited. 



i i Computer Company 

_^ DTVBKDNOf ^IMIACOHJX3EtAmN 

ONE BRIDGE STREET 


MEM DISK. BMATE AUTOCMECK are tnridnjiks oi NEWTON, MAS S . 02158 U , S,A . 

BKitXiE tomputtrCnmpanyi Divisicm of Sea DaSa CofpoiaHj( 5 rL. PHONE: (617) 244-3203 




application using the Votrax SC-OIA 
speech-synthesizer chip see Steve 
Ciarcia's article on page 64 in this 
issue.) 

Speech-Review Capabilities 

Imagine that a talking terminal is 
reading this article to you. Suddenly, 
you wonder at what you just heard— 
either a terrible pronunciation of a 
proper name (like "'Ciarcia" perhaps) 
or maybe just a word that you don't 
recognize. You would like to stop the 
speech, perform some review func¬ 
tions to repeat the last few lines or 
words, or spell the word in question, 
and then continue the speech just 
where you stopped it. 

Stopping the speech output of a 
talking terminal requires that the 
stream of characters coming from the 
host computer to the terminal be 
halted. (Some remote computers 
make this very difficult.) Only the 
VERT attempts (when the feature is 
enabled) to tell the host computer not 
to send any more text when review¬ 
ing. The Total Talk loses data after 
receiving 120 characters of yet- 
untranslated text from the host com¬ 
puter. The FSST-3 loses data after ac¬ 
cumulating 1920 characters of yet- 
untranslated text. 

AH three products allow you to 
review the text saved in memory. The 
VERT saves the most recent 12,000 
characters, the Total Talk saves two 
screens (48 lines of 80 characters 
each) in the HP-2621's display 
memory, and FSST-3 saves from one 
to three screens (depending upon the 
amout of memory installed) in the 
Zenith 2-19 s display memory. All 
three products can repeat the text in 
its entirety or by character, word, or 
line. In addition, the VERT can repeat 
text by phrase, sentence, or 
paragraph. 

The Total Talk and the FSST-3 per¬ 
form their review functions as a result 
of using the standard cursor-move¬ 
ment and screen-print functions of 
the HP-2621 and Z-19 terminals. The 
VERT responds with its review func¬ 
tion to an ASCII (American Standard 
Code for Information Interchange) 
escape-code sequence from any data- 
terminal equipment. 
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One picture is worth 
a thousand numbers. 

Introducing the new wide-tape Quasar" 4-Color 
Plotter driven by the portable with the speed arid 
power of a desktop computer 

Coupled with the sophisticated Quasar Hand-Hefd 
Computer this advanced, 80-character plotter turns 
dry statistics into dramatic graphics anytime, any¬ 
where. Makes analysis easier presentations more 
exciting. 

The Quasar HHC is actually a desktop computer 
you can take with you. Its heart is a fast, powerful 
6502 microprocessor with powerful programming 
languages—Microsoft BASIC, SnapBASIC and 
SnapFORTH, and high-memory capacity of up to 
8KB RAM and 16KB ROM internal, expandable with 
external Memory Modules and ROM's or EPROM's in 
capsules. Operates on rechargeable NiCad batteries 
and retains data with power on. 


QUASAR COMPANY, Division of Matsushita Electric Corporation of America, 9401 West Grand Avenue, Franklin Park, IL 60131 {312) 451-1200 
_ Circle 392 on inquiry card. 


The Quasar mainframe has a complete range of 
intelligent peripherals including a new 40-Character 
Printer, Telephone Modem/Cassette Interface, 

RS232 Interface, Color TV Adaptor, I/O Adaptor that 
works with up to 6 peripherals. 

That means the Quasar HHC system can be your 
personal computer and database,or portable terminal 
that interacts with a large, central computer, or sup- 
plementai^ system to host computers for data retriev¬ 
al, collection and transfer. 

An expanding array of snap-in software includes 
modelling programs for "what iF alternatives, pro¬ 
grams for time-billing professionals, financial calcula¬ 
tions, and many others for scientific, engineering, 
marketing and business applications. 

For a complete information kit, write Quasar HHC 
Dept., or use Reader Service Card. 

Portable Computer Systems 


For HHC system tailored to your specific application contact System House/OEM: Quasar HHC Distributors: 

American Medical Instruments Cyber Diagnostic Corp. Impact Technologies Group, Inc, Systems 7, Inc. RPC Electronics InterNet 

Albany. CA Aurora, CO Salisbury, NC Houston. TX Pittsburgh, PA San Francisco, CA 

415-525-1113 303-695-8751 704-637-6183 713-468-4394 412-782^3770 415-227-4258 

InSta-Data Systems, Inc. Pentagon Industries, Inc, System Exposure Agent Computer Services, Inc, Straitline Marketing Inc. 

Simi Valley, CA Chicago, IL Dunedin. FL Columbia City, IN New York, NY 

805 522-9629 312-867-9200 813-736-5154 219-422-6552 212-445-4225 





























DOOR-ALERT 


Just $19.50 



Keep the thieves and rapists out of 
your homef Protect yourself and 
your loved ones with DOOR-ALERT. 
Simply slip DOOR-ALERT over the 
inside door knob. If anyone touches 
the door with his hand, with a Key* 
or with a tool, DOOR-ALERT will let 
out a piercing alarm and send the 
intruder on his way. And then it 
turns off automatically so that it 
won't keep alarming the neighbors. 
DOOR-ALERT has a 3-second built-in 
delay* 

This has two purposes^ 

t*So the alarm wont sound if 
someone just casualty touches the 
door, and 

2. To give you time to deactivate 
the alarm* 


Keep DOOR-ALERT on the inside of your front door both 
while you are at home and while you are away. Nobody will 
be able to enter your home. And* of course, it is something 
you should have with you on your travels. DOOR-ALERT is 
beautifully styled. It measures A’/z x 2 x 1 and takes up 
almost no room. It works on one 9-volt cell (not included)* It 
costs just $19.50, (you get two for $34.50) plus S2.00 
postage and handling — a great investment for PEACE OF 
MIND* 


GUARANTEE: Satisfaction is completely guaranteed! Use 
DOOR-ALERT for 15 days. Not pleased? You owe nothing — 
not even an explanation. Just return for complete* prompt 
refund* You have everything to gain, and nothing to lose. In 
fact you'll wonder how you ever got along without 
DOOR-ALERT 


Yes! DOOR-ALERT is for me. Please send me units at 

only $19.50 each, plus $2.00 postage and handling (California 
residents please add 6% sales tax). 

Total $_enclosed. 


NAME_ 

ADDRESS __ 

CITY _ 

SEND TO: DOOR-ALERT 


.STATE_ZIP 

6333 Woodman Avenue 
Van Nuys. CA 91401 


The integration of speech capabili¬ 
ty with an existing, popular terminal 
design—the case for both the Total 
Talk and the FSST-3—has positive 
and negative consequences. Such 
integration negates the need to ac¬ 
quire a computer terminal separately 
when you shop for a talking terminal. 
On the other hand, building the 
speech circuitry into terminals has 
resulted in a performance characteris¬ 
tic especially annoying to pro¬ 
grammers: both the FSST-3 and the 
Total Talk (Z-19 and HP-2621 ter¬ 
minals, respectively) never speak cur- 
sor, character-attribute, or print- 
function codes* 

Anyone who buys a VERT must 
also acquire a standard computer ter¬ 
minal, This terminal is connected to 
one of the VERT's two ports, while 
the computer (or modem) is con¬ 
nected to the other. The VERT trans¬ 
mits all characters received from the 
host computer to the terminal, while 
translating and speaking if appropri¬ 
ate* The VERT can also transmit all 
characters received from the terminal 
to the host computer, though usually 
some are trapped as the VERT func¬ 
tion codes. This black-box filter-like 
approach to the problem of providing 
a talking terminal is modular and 
well formed. 

Speech Parameter Control 

A talking terminal should give you 
the option of setting speech-control 
parameters. It should either decide 
the most appropriate way to translate 
and speak segments of text where 
machine-based decisions are compe¬ 
tent or provide you with the capabili¬ 
ty of manually setting those decision 
parameters which cannot be success¬ 
fully handled by a machine, A pro¬ 
gram can decide whether to pro¬ 
nounce or spell IBM, NIH, or ASCII. 

The VERT uses truth tables for 
prefixed and suffixed letter pairs to 
determine whether to spell or pro¬ 
nounce alphabetic tokens. It is rather 
more difficult for a program to decide 
whether to say 370 as 'Three seven 
zero/' "three hundred seventy," or 
"three seventy," If the text is referring 
to an IBM 370 mainframe computer, 
the choice will be obvious to you. But 
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TEK 2200 


MULTI-PURPOSE 

OSCILLOSCOPES 


THE PERFORMANCE/ 
PRICE STANDARD 


Now! A 60 MHz Tektronix scope 
built for your bench. 



Tfextronix 2213 


Wide-range verti¬ 
cal sensitivity: 

Scale factors from 
100Vdiv(10X 
probe) to 2 mV div 
{IX probe) Accurate 
to -3%, Acordc 
coupling. 


Two high-sensitivity 
channels : dc to 60 
MHz bandwidth 
from 10 V'div to 20 
mV div; extended 
sensitivity of 2 
mV.div at 50 
MHz. 


Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal, 
external and fine 
sources; variable 
holdoff. 


Probes included. 
High-performance, 
positive attachment 
10-14 pF and 60 
MHz at the probe 
lip. 


Sweep speeds: Delayed sweep 

from 0.5 s to 50 ns measurements: 

To 5 na/dlv with X10 Accurate to ^3% 
magnification. with single time- 

* base 2213; to 

L 1.5% with dual 
time-base 2215. 


In 30 years of Tektronix oscil¬ 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproached for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There’s no compromise with 
Tektronix quality: The tow cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
obviated the usual cooling fan, 


Yet performance is written all over 
the front panels. There’s the band¬ 
width for digital and analog circuits. 
The sensitivity for low signal mea¬ 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1100 for the 2213*. 
$1400 for the dual time base 2215. 

You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty, 

For a demonstration stop by your 
local Tektronix Sales Office. 


ORDER TOLL FREE 

1-800-426-2200 

Ask for Department J0333 

In the state of Washington, 

Call {206) 253-5353 collect. 


"Price FO.B Beaverton. OR 

Tektronix- 

OOMJMITT03 TO EXCEtLENCC 


Copyright © 1932 TekEnonix. inc. All righEs resefvect. 135 
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CP/M DATA ENTRY 

“RADAR” 


RADAR is a high spaed data entry system 
that will run on any CP/M system pro¬ 
viding a ''3741" styie key-to-dlsk en¬ 
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key‘;to-disk systems like the 3741 's and 
42's. 


Features; 

Verify Mode 

Check Digit Processor 

Auto Dup/Manual Dup 

16 Accumulators 

Parameter Driven (No 
Programming) 

*'Virtual" File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capability 

Operator Prompts 

Extremely Fast (Written In 
Assembly Language) 


In addition to "heavy.-duty" data entry, 

RADAR Is also the ideal "front-end" for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simply because there is no longer any 
need to write the "input" portion of a pro¬ 
gram, just let RADAR handle it! 


Write or call for free brochure. The 
RADAR manual is also available 
separately for $25.00. 



P.O. Box 3373A 

Birmingham, AL 35255 
Phone: 206-933-1659 


Text-to-Speech Translation 

Several independent efforts have 
resulted in various grapheme-to- 
phonenie translation systems for 
speech synthesis. Graphemes are let¬ 
ters or other characters, and phonemes 
are the sounds of speech. There are 
two approaches to the problem of 
translating written language (ortho¬ 
graphy) to its spokeri (phonetic) form. 
All current efforts to create artificial 
speech use either one or both of these 
approaches. 

The first approach searches a dic¬ 
tionary of words and/or word frag¬ 
ments (morphemes) for corresponding 
phonetic representations. Such diction¬ 
aries that are expected to satisfy a wide 
variety of contexts mmt be quite large. 
The software responBible for searching 
a dictionary must he able to account 
for various forms of a given entry. 
When dictionaries of morphemes are 
used, the software must he capable of 
separating the words to be translated 
into their constituent morphemes. 

The second approach uses 
grapheme-to~phoneme translation 
rules. Such rules attempt to describe a 
correspondence between the ortho¬ 
graphic and phonetic forms of the lan¬ 
guage. Sorne efforts have resulted in a 
combination of these two methods of 
traf^lation, resorting to the second 
when the first fails to satisfy a transla¬ 
tion request. 


Unrestricted Text 

In order to remove all restricfiorts on 
the content of the text being translated, 
the translation system must be able to 
distinguish among English words, 
acronyms, mnemonics, abbreviations, 
etc. The input stream of text to be 
translated is parsed into tokerts that 
contain characters of the same type. 

Tokens may be divided into types 
alphabetic, punctuation, numeric, or 
symbolic. A token is complete when a 
character in the input stream of 
another token type is encountered. 
The type of a token determines the 
classification of rules used in translat¬ 
ing the token. The selection of the rule 
set is dependent on the token type. 
There are currently rule sets for 
English, numerals, punctuation, and 


spelling. Spelling is the English pro¬ 
nunciation of a single characters 
name. You must also consider that 
alphabetic characters do not always 
represent an English word. 

Frequency tables representing the 
occurrence of letter pairs (digrams) or 
triplets (trigrams) offer significant help 
in deciding whether a group of charac¬ 
ters represents an English word, an 
acronym, or a mnemo?iic. The fre¬ 
quency tables currently in use were 
derived from a lexicon of about a quar¬ 
ter of a million words. The digram-fre¬ 
quency table is reduced to a binary 
table that represents the occurrence or 
nonoccurrence of letter pairs in the lex¬ 
icon. The use of digram or trigram 
tables could be expanded to the detec¬ 
tion of specific subsets of English 
vocabulary. One case where this is use¬ 
ful: frequency tables derived from a 
common-usage dictionary and a lex¬ 
icon of medical terms are significantly 
different. 

Rule-Di rec ted T ransla ti on 

Orthographic representations of text 
are translated to phonetic representa¬ 
tions by fneans of a production system. 
The rules used in the EngUsh-to^ 
phoneme translation match context- 
sensitive patterns fo the word or word 
token. The rules are of the form: 

left-con text jcu rren t- to ken j 

right-context = phonemes 

The current-token is the character(s) 
that is currerttly being translated by a 
rule. The left-context and the right- 
context are the text in which the cur¬ 
rent-token must be matched. These 
left- and right-contexts may contain 
special symbols that define arbitrary 
patterns of characters. The current- 
token may not contain these special 
symbols and must match, character for 
character, the token of the word being 
translated. The right-hand part of a 
rule gives the phonetic symbols repre¬ 
senting the current-token. English 
phoneme rules are classified in 
subgroups of alphabetic, numeric, 
punctuation, and spelling rules. The 
phonetic replacements selected by the 
successful matching of rules are used to 
drive a speech-synthesizing device. 
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a translation program has no way of 
'1<nowing'' the correct pronunciation 
of a number or word on the basis of 
the context in which it was used. The 
Total Talk and the FSST-3 simply 
speak numbers digit by digit. The 
VERT does the same or says numbers 
as whole words depending on your 
parameter setting. 

Ironically, it's often desirable to 
make your talking terminal remain 
silent, while continuing to display 
and save text. The reasons are many, 
varied, and a matter of preference, 
but the capability is important. Total 
Talk will remain silent when you 
depress its Silence key. The VERT can 
be made to remain silent until a new 
line, speech command, or predefined 
text pattern is received. The FSST-3 
can start or stop speaking on com¬ 
mand. 

No matter what the accuracy and 
proficiency of a text-to-speech trans¬ 
lation system, there will always be 
words or symbols that you would like 


to have spoken your own way. For 
example, it is becoming popular in 
academic computer-science circles to 
use the word '%ang" or "shriek" for 
the exclamatioutpoint character (1). I 
am sticking with the conservative 
"exclamation," even though the new¬ 
comers are shorter and can be spoken 
more quickly. The VERT offers you 
the power to define, in English, your 
own translation preferences. You 
simply define a rule that says 
i = 'l^ang," or whatever. 

On the Horizon 

We may see the cost of talking ter¬ 
minals either decrease as new speech 
synthesizers are used, or increase as 
speech capabilities are integrated with 
personal computers. Whatever the 
result, the cost of a talking terminal 
will remain a serious problem for 
visually disabled persons. Talking- 
terminal manufacturers should ex¬ 
pand the market for their pro¬ 


ducts—not limit it to the visually dis¬ 
abled . Increased sales will lower costs 
and benefit everyone in the long run. 

One perplexing problem remams. 
The rapid advance of video-display 
technology has promoted the ever- 
increasing use of video-dependent 
software. Users of talking terminals 
will require programmed solutions 
for describing essentially visual infor¬ 
mation. Unfortunately, information 
science is still far from providing ac¬ 
curate verbal descriptions of two- 
dimensional space, thus, for instance, 
making it impractical to run a screen- 
oriented program like Wordstar sole¬ 
ly from spoken output. 

Though the sound quality of avail¬ 
able phoneme synthesizers is defin¬ 
itely far from human-sounding, IVe 
found that visually impaired persons 
find it intelligible and acceptable with 
use. 1 believe that computers with 
natural-sounding speech and more 
sophisticated algorithms for transla¬ 
tion will be achieved in this decade, ■ 


WHAT^ 


ECC (Error Correction Code) is a poly¬ 
nomial derivative which is used to detect 
and correct errors. In simpler terms, this 
means that the computer will detect and 
automatically correct data errors sometimes generated 
spuriously in the equipment. 


ECC? 


VR Data’s HARD DISK III has this feature. 
If your system will abend or die during a 
data error or if you must always have the 
correct data for your functions, ECC rs a 
necessity. This feature has filtered down from the larger 
computer systems and is now used by manufacturers of 
superior micro computer products. 


Imagine a 5 meg Winchester Hard Disk with the following features: 



ONLY 

FROM 



data 


777 Henderson Boulevard N-6 FolcroH. PA 19032 
I2ISI4BI-5300 IBOO1345-8102 


FOR^ISSSa Complete 

• ECC—onboard buffer 

• FCC approval—Heavy Duty Power Supply 

• Automatic power on with system 

• Heavy duty linear power supply 

• Gold plated contact on all connectors 

• Heavy gauge aluminum chassis 

• 115/230 VAC 60/50 HZ Standard 

• State-oMhe-art controller 

• 2 pass forced air cooling system 

Interfaces to: Radio Shack TRS 80 Model I * Radio Shack TRS 80 
Model Ml • IBM Personal Computer * Others to be announced 
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computer mail order wes 



iL 


It 


A 

ATARI 


400 



800 


16K ... 

«249 

16K ... 

*649 

32K ... 

*389 

32K ,.. 

*724 

48K ... 

*489 

48K ... 

*789 

410 Recorder.. 

810 Diac Olive 


.. $76.00 Microtek 16K RAM ............ 

, $449.00 Microtek 32K RAM. 

... $74J5 

.$119.95 


322 Printer... S263.Q0 

825 Printer $589.00 

830 Modem....,. 9159.00 

320 Printer. $258.00 

860 Intedac#... 1169,00 

CX40 Joy Stick....... „ $18,00 

CX85316K RAM.,...$77.95 


Ramdisk (128X1.. $429.95 

Intec 43K Soard. $219.95 

Intec 32K. $119^5 

One year extended warranty.. $70.00 

481 Entertainer... $69.00 

482 Educator.. $130.00 

483 Programmer .. $49.00 

484 Communicator .. $344.00 


FRANKLIN 
ACE 1000 



64K Personal Computer 

Hardware, software and 
peripheral compatable with the 
Apple II and even has some fea¬ 
tures not found on the Apple. 

CaU now for best price!! 


m HOT ATARI- 
GAMES Ao. 


PAC MAN ......... $35,00 

Cenllpeda .. $35.00 

Caverns el Mars.... $32-00 

Asteroids..... $29.00 

Missile Command .. $29.00 

Star Raiders .. $39.00 


Canyon Climber... $25.00 

Protector... $24.00 

Mouskattack .... $31.00 

Jawbreaker-- S27jD0 

Ghost Hunter.... $24.00 


KBYTE 

ROM CARTRIDGE GAMES 
FOR YOUR ATARI 


Krazy Shoot Out.... — ____$39.00 

K-razy Kri tiers.......$39.00 

K-raiy Antics ......$39.00 

K-star Patrol....$38.00 


STICK STAND 

sges 

ARCADE ACTION FROM YOUR 
ATARI JOYSTICK 



PEPQCM 


S 


Finally, a dual disk drive for 
the Atsd SOQfAOD. Both single 
and dual drive models read 
both sides of the disk! Will 
read all disks written for Atari 
810. CALL FOR INTRODUCT 
ORYPRtCEt 



Telecommunications 

Modems 


Hayes 

Smart.$239.00 

Chronograph .. $199-00 

Mtcromodem II ...— . $279.00 

Micramodam 10D .. $309-00 

Novation Auto. $239.00 

D Cat... $189.00 

Cat. $159.00 

Anchor Modem $79.00 


AMDEK 

MONITORS 


300G.$169.00 

Color I. . .. S339.Q0 

Color It. $B98.D0 

Color III. $429.00 

OTHERS 

Zenith 9 " tGreeni...... . . .... $118.00 

BMC 12“ Green. $85.00 


WEC 


COMPUTERS 

8001 A... $749.00 

8031 . $749.00 

8012. $549.00 

PRINTERS 

8023 .. $549.00 

771077730 . $2399.00 

351073530 .. $1789.00 

MONITORS 

JB 1201.*. ... $179.00 

JC-1201 . $349,00 

JCrt 202 $899.00 


VISICORP 

VISICALC 


Apple II + -, 

Atari. 

Commodore ... 

IBM.. 

Also available are: 

VISIOEX 

VISIFILE 

VISIPACK 


$189.00 

$189.00 

$189.00 

$189,00 


VISIPLOT 
VISITER M 
VtSiTREND 


SOFTWARE 

We stock manufacturer's and third party software 
tor mnei all computers on the market! Call today 
for a copy of our new 

CATALOG 

You'll find programs by Atari, APX, Data Soft 
Crystal Software, EPYX, Synapse, On Line, Arcade 
Plus, K-BYTE, Magis, Canadian Micro Protessional 
Software, Creative Software, BPI, VISICORP, Com¬ 
modore, NEC and of course our own I 


Maxell Disks 


MD I {box of 101..., ....$36.00 

MD II (box of 10).. $46 00 

MFD 1(6")........$44.00 

MFD II18" Double Density)... $54.00 

Syncom (box of 10)........$29.00 


Computer Covers 

Commodore VIC-20 $6.99 

Atari 400.$6.99 Commodore 8032 $14.99 

Atari 600......$6.99 Commodore 


west 


In Nevada 
CALL 

( 702 ) 688-5654 



Atari 610.$6.99 8050/4040........ $10.99 


8QQ- 























































































































m 


HEWLETT 

PACKARD 



L I' -’'I 





i.*_ 

HP»85 M969 

HP-a7. £1799.00 

KP*I2S. 11999.00 

H P* as 16K M emofy Module... £169.00 

5 V*** Dual Master Disc Dri ve ., $1799,00 

Hard Disk Floppy ..£4349.00 

Hard Disk... $3S49.00 

“Sweet Lips” Plotter ..$1199.00 

ao Colyrnn Printer. £649.00 


HEWLETT 
PACKARD 

HP41CV 

CALCULATOR 

5239 


EPSON 



CBM 8032 

5999 


& 


Word Pro . £319.00 

Word Pro 4 + ...________*.. $299.00 

Word Pro 3+ . £199.00 

The Administrator... $379.00 

InfoProPlus. £219.00 

Power... £79.00 



HP 41C.... $169,00 

HP 11c. £79.00 

HP 12 c. $114.00 

NEW ISC...... £119.00 

NEW 16C. £125.00 

HPIL PERIPHERALS IN STOCKS 


Televideo 

Terminals 


910.$579 

912C.£699 

920C...... £749 

925G.$749 

960 . £939 


802. SCali 

a02H .... £Call 

616 ... $Cali 

806 .... ..... ....SCalt 



CITOH 


PRINTERS 

MX BO w^Graftrax. $449 

MX 80 FT IIS. CALL 

MX 100. CALL 

ADA 1600 Parallel Primer to CBM ........... £119.00 

ATC 1 Parallel Printer to Atari... $29.00 

AP-aO Apple Parallel Card A Cable ........... £69.00 

IBM 1 Parallel Primer miBM ...$32.00 


In-stock items shipped same day 
you cail. No risk, no deposit on 
C.O.D. orders. Pre-paid orders 
receive free shipping within the 
continental United States with no 
waiting period for certified checks 
or money orders. All prices shown 
are cash prices. Add 3% for 
Mastercard and Visa. NV and PA 
residents add sales tax. All items 
subject to availability and price 
change. 


Commodore 

Business Machines 


CBM 64.CALL 

4032 . £969.00 

8096 Upgrade Kit...-- £369.00 

Super Pet.£1599.00 

2031 .. £529.00 

8250 Doubled Shded Disk Drive.. £1699,00 

D9060 5 Megabyte Hard Disk....._ £2399.00 

D9090 7,5 Megabyte Hard Disk.£2699 00 

8050 . £1299.00 

404D- $969.00 

8300 (Letter Qtialltyi. £1799.00 

8023 . $769.00 

4022 . £499,00 

Pel to IEEE Cable .. $37.00 

IEEE to IEEE Cabfe. S4&00 

Tractor Feed for 8300. £240.00 


I 


VIC 20 
$239 



VIC 1S30 Commodare Dalassette ..$69-00 

VIC 1540 Disk Drive......$499.00 

VIC 1515 VIC Graphic Printer....$339.00 

VIC 1210 3K Memory Expander..£32.00 

VIC 110 BK Memory Expander ...$53.00 

16K VIC Expansion..... $94.00 

VIC 1011 RS232C Terminal interlace. $43.00 

VIC 112 VIC lEEE^a Interface .£86.00 

VtC 1211 VIC 20 Super Expander.... $53.00 

VIC Mother Board.... $99 00 


PRINTERS 

FIO^PS... $1439.00 

FIO^SSCPS..... CALL 

Pruwriter .... $499.00 

ADA 1450 Serial Printer to CBM .. .$139.00 

ATC-2 Serial Primer to Atari. $29.00 

AP S10 Apple Serial Card & Cable....._$95.00 


CENTRONICS 

PRINTERS 

739-1 .$519 

739-3.$619 

2 PAoter RS232 RS232 Cables .,, .. £29.95 

— ALSO — 

Diabto 630 Special. $1799,00 

Taltey 6024-1. £1629.00 

IDS Prism. .. CALL 


Smith-Corona 
TP-I 


$649 




Letter Quality 
Daisy Wheel 
12 CPS Text Printer 


OKIDATA 

PRINTERS 

82A. $489.00 

aSA. £729,00 

84. $1099.00 


NOTE 

Ul ot the abcve DKIDATA Printers came equlped 
with both parallel ports & RS232 Serial ports. 


800 - 



477 E, 

THIRD ST. 
Williamsport 
PA 17701 
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The RAM67 


Our RAM67 static RAM offers low power for 
cool operation and high reliability. It is the 
first SI00 memory of its size to offer battery 
back up. The RAM67 will run without wait- 
states with any present SI00 bus CPU. 

Advanced static RAM67 features: 

□ Low power CMOS RAM 

□ 100 ns access time 

□ No wait states with our 10 MHz 
Lightning Otfe™ 

□ 8/16 bit operation 

□ Phantom disable 

□ Battery back up option 

If you need high performance and high relia- 
bility at an atTordable price, the RAM67 is the 


memory for you. 

128KRAM....$1495.00 

Battery back-up option.. .$100.00 


The T-ighfning One 

The Lightning One is the fastest SlOO CPU 
board presently available* The 8086 processor 
with its two co-processorsj the 8087 and 80893 
provide ejcceptional data manipulation^ nu¬ 
meric processing and I/O handling capability. 

The Lightning One features: 

□ 8086 or 8088 16 bit processor 

□ 4,5,8, or 10 MHz jumper selectable 
operation 

□ Optional 8087 and 8089 co-processors 

□ Onboard monitor with diagnostics 

□ 9 vectored interrupts expandable to 65 


When you need mini-computer performance 
at micro-computer prices, the Lightning One 
should be your choice. Benchmarks available. 
Prices start at....$995.00 


Other LOP Products 


In addition to the RAM67 and Lightning One, 
Lomas Data Products offers the following fine 
products: 

□ HAZfTALL System Support 

2 serial ports, 2 parallel ports, dock/calendar, 
9511 or 9512 math support (option), hard disk 
controller host interface ..... A & T, $325.00 

□ LDP72 Floppy Disk Controller 

Single or double density operation, single or 
double sided disks, controls both 8" and 5Vi' 
floppy drives, digital data separator for adjust¬ 
ment free reliable operation.. 

...A & X S274.95 



For IS hit computing on the SlOd bus, 
cotne to the leader .., 



□ LDP128/256K Dynamic RAM 

An advanced dynamic RAM with static like 
performance. An ideal choice for large mem¬ 
ory configurations where cost is an important 
consideration. No DMA, or reset restrictions 
.... A & T, 128K $795.00, 256K $1395.00 

□ LDP88 8088 CPU Board 

Ideal for inexpensive systems requiring the pro¬ 
cessing power of a 16 bit instmaion set. The 
LDP88 has up to 8K of on-board EPROM, IK 
bytes of RAM, I serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a single 
board ^88 processor .. A & X S349.95 


Software Available 


□ CP/M-86‘ 

Full track buffered BIOS, memory disk support, 
double density format.$300.00 

□ MP/M'8e^ 

Full MP/M-86 implementation, hard disk and 
floppy disk support, plus memory drive. 1,2 and 
5 user configurations. 

□ MS-DOS** 

The IBM Personal Computer operating system, 
includes macro assembler .$250.00 

D Chher software: 

BASIC86, BASCOM86, FORTRAN86, C, 
FORTH. 


& Mg/MnBS troJ&nark Research. 

**’MS-DOS imdemark p/ 

One ttuticmark of Ijimas Data Pmduas, Itsc. 

Dealer and O.E.M. inquiries i?wit^. 


LOMAS DATA PRODUCTS, INC. 
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Hardware Review 


The Cognivox VIO-1003 

Voice recognition and output for the Apple II 


Dr. WiUjam Murray 
Computer Science Department 
Broome Community College 
Binghamton, NY 13902 


The Cognivox VIO-1003, manufactured by Voicetek of 
Goleta, California, is a speech-recognition and voice- 
output peripheral for the Apple II computer. It is difficult 
to believe that for a modest $295 for hardware and soft¬ 
ware, you can actually carry on a conversation with your 
computer. 

The Cognivox can be '‘Irained^' to recognize a set of op 
to 32 words or short 
phrases (e.g., one, two, 
alpha, syntax error, etc.) 

This allows you maximum 
flexibility because the Cog¬ 
nivox can be trained with a 
game, business, or scientific 
vocabulary. As a matter of 
fact, you can save several 
sets of vocabularies on a 
disk. During a training ses¬ 
sion you enter the vocab'- 
ulary into the computer by 
repeating each entry three 
times into the Cognivox 
microphone and typing the 
entry once. This trains the 
machine to recognize your 
voice. Voicetek cautions that other people's pronuncia¬ 
tions of the same words may or may not be recognized. 

The Cognivox, working within the frequency range of 
100 to 3200 Hz (hertz), compresses essential speech infor¬ 
mation for one entry into a 48-bit pattern. This pattern is 
saved during the training session and will be used as a 
"mask/' or model, for future comparisons. The system 
uses only 4K bytes of storage for the program and tables, 
and Voicetek claims up to a 98-percent word-recognition 
rate. 


The voice-output vocabulary is entered in much the 
same way as the speech-recognition vocabulary. During 
a training session your words are digitized and stored in 
memory for future use. If you want your program to 
have voice output, the word or phrase is assembled and 
"spoken" through the built-in amplifier and speaker. The 
voice output sounds just like you, the trainer. Because the 

speech-recognition and 
voice-output vocabularies 
are independent of each 
other, a wide range of 
responses is possible. 

It should be noted here 
that the Cognivox is not a 
speech synthesizer; it is a 
speech digitizer. The voice 
output is strictly limited to 
the words or phrases that 
you enter. However, 
because you can use multi¬ 
ple vocabularies, this is not 
a serious limiting factor, 
Steve Ciarcia's article 
'TJse Voiceprints to Ana¬ 
lyze Speech" {March 
1982 BYTE, page 50) covers the techniques used to record 
voice prints. Steve points out that the quality of the 
speech-recognition system depends on what he calls the 
"templates" of the spoken words. The template or mask 
quality in turn depends on how much storage is available. 
His device, which produces voice patterns on an oscillo¬ 
scope, uses bandpass filters starting at 31 Hz and covers 
an 8-octave range up to 4000 Hz. The results presented in 
the article show that most speech falls between 1000 and 
4000 Hz, which is just about the range of the Cognivox. 



Photo 1: The Cognivox VIO-10Q3 Voice Recogrtitian and Voice 
Output System. 
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At a Glance 


Name 

The Cognivox \/iO-l003 

Manufacturer 

Vofcetek 
P08 3B8 

Goto CA 93 n 6 
(805) 685-T 854 

Price 

S295 

Hardware 

Includes the Cognfvox VIO-1 003 (housed in a 5- by 6- by 
114-Inch plastic case), microphone, and power supply: frequency 
response IOQ to 3200 Hz; audio output 150 mW: power con¬ 
sumption 150 mW during recognrtion and 450 mW maximum 
during voice output; power supply 9 V DC. 300 mA (unregulated. 
waJKransformer type); microphone jacks provided on front panel, 
remote ampfffierjack provided on back panel 

Software 

The control program VOX4 and demonstratjon programs 
VDUMP, VTRAP, VOTH, and TONES all on a 5!4-lnch floppy 
disk 


Capabilities 

Recognizes isolated speech; digitizes up to 32 words or short 
phrases per vocabulary set: allows separate recognition and 
speech vocabularies; accepts words or phrases up to three 
seconds each in spoken iength; typical recognition accuracy of 98 
percent for the voice it Is trained to accept 

Hardware Required 

Apple II with 32K or 48K bytes of memory, one disk drive, and 
DOS 33 

Documentation 

26-page manual 

Warranty 

120 days repair or replacement 

Audience 

Those seeking to communicate by voice with their computers: 
potential uses include security functions, helping the disabled, and 
audio games 


TheCognivox VIO-1003 comes completely assembled 
in an attractive 5- by 6- by iy 4 -inch plastic case. The 
device plugs into the game-paddle I/O {input/output) 
port of the Apple and operates from a 9-vQlt power sup¬ 
ply provided with the device. 

The Cognivox contains an internal amplifier and 
speaker but also has an audio output jack for use with a 
higher-quality amplifier system. Voicetek provides a 
120-day repair-or-replacement warranty on the Cogni¬ 
vox, Perhaps the best part of the system is the disk in¬ 
cluded in the package; it has several programs that allow 
you to save and restore vocabularies and play games. 
The Cognivox system requires the Apple 11, 48K bytes of 
memory, and DOS 3.3 (16 sector). 

Getting Started 

If you're like me, the first 10 minutes after the delivery 
of a computer peripheral can be very dangerous—you're 
extremely tempted to experiment with the hardware first 
and study the instructions later. But with the Cognivox 
you've just got to take time to read the first few pages of 
the 26-page Cognivox User Manual, All installation steps 
are explained in detail, but here is a summary of what 
gets your computer up and listening: 

• First, plug the power supply into both the Cognivox 
and the wall outlet. 

• With the computer off, plug the Cognivox into the 
game I/O port of the Apple. 

• Next, plug the microphone into the Cognivox and set 
the volume control, 

• Now boot the Apple using the program disk provided 
with the system. 

• Type "RUN PROG4" and away you go. 


When the system is booted you are provided with a 
menu of the disk selections. In addition to the main pro¬ 
gram (PROG4) Voicetek also includes four demonstra¬ 
tion programs (Fll explain more about these later). 

PROG4 is a demonstration program that immediately 
allows you to digitize your voice for voice output or 
speech recongition. You can also save or recall stored 
vocabulary from the disk. Let's imagine that you want to 
record a speech-recognition vocabulary. The program 
will prompt you with the question "How many words 
are in this vocabulary?" You may enter up to 32 words. 
Digitized words must be greater than 150 milliseconds 
(ms) and less than 3 seconds in length. The silence gap 
between words Is 150 ms. Voicetek warns that to achieve 
maximum speech recognition you must enunciate clearly 
and distinctly. When training is complete a playback op¬ 
tion for each entry is provided that allows you to check 
the clarity of your entries. You can then test the system's 
ability to detect words corresponding to its stored 
vocabulary by speaking the words you just stored. The 
program will display each word it recognizes on the 
screen. (Remember that the system is trained to one per¬ 
son's voice, and others pronouncing the same words 
might be rejected.) 

To test the system's ability to recognize digitized 
words, I performed two tests. One test used a vocabulary 
of 32 words that I entered; some of these entries were 
similar in sound. The second test used the same 
vocabulary, but my wife pronounced the words. The 
results are shown in table 1. Notice that the Cognivox 
recognized every word spoken by the trainer. This 
recognition rate of 100 percent is better than that claimed 
by Voicetek (98 percent). My wife was not as well re¬ 
ceived; the Cognivox recognized 8 words correctly, 7 in- 


Z32 Sflpttmber © BYTE FubBcatioTB Inc 


Circle 16 on Inquiry card. 










■ V ( ' V ; "ft. SOl. , ’ , 



r: 



Gerald Cannon, Vice President of Operations, Dexter 
Lock, Division of Kysor Industrial Corp,; with famify 
at Chewacfa State Park. Auburn AL. home of 
Auburn University 

Dexter Lock says a key to the extremely high pro¬ 
ductivity of its Auburn plant is a unique Alabama job 
training program. The state-funded program 
developed a proficient work force from scratch, I 
beginning with screening. It followed with hands- I 
on training in mobile classrooms and shops f 
and continues with on-going screening, up- i 
grading and renewal programs. Dexter Lockes | 
Gerald Cannon credits the program for the I 
plant's low 2% turnover and absenteeism rates [ 


Eve job training 
is second nature 
toALabama. 


and extremely high productivity. Other significant bene¬ 
fits Mr. Cannon has found include: « Business oriented 
state government • An unequaled zero tax pro- 
I gram « A total transportation network of roads, rail, 
1 air facilities, navigable rivers and a major ocean 
I port • An abundance of engineers and techni- 
1 Clans • State grants for industrial site deveiop- 
\ ment • High technology support industries. 

^ Find your key to greater productivity in 
/ Alabama by writing for details. 


ALABAMA 

Cut out for business. 


For more information: Reuben Finney, Director, Alabama Development Office, State Capilol. Montgomery AL 36130, 205/832-6980 





Word Voice A Voice B 


microprocessor 

microprocessor 

microprocessor 

daisy wheel 

daisy wheel 

business 

interface 

interface 

(no response) 

graphics 

graphics 

graphics 

digital 

digital 

(no response) 

editing 

editing 

interface 

computer 

computer 

computer 

conclusions 

conclusions 

conclusions 

analog 

analog 

(no response) 

acquisition 

acquisition 

(no response) 

harmony 

harmony 

monitor 

directory 

directory 

(no response) 

byte 

byte 

free 

Apple 

Apple 

call 

encyclopedia 

encyclopedia 

(no response) 

inexpensive 

inexpensive 

(no response) 

import 

import 

(no response) 

call 

call 

call 

heart 

heart 

{no response) 

technology 

technology 

(no response) 

sales 

sates 

(no response) 

free 

free 

free 

technical 

technical 

technical 

costing 

costing 

(no response) 

cost 

cost 

heart 

matrix 

matrix 

(no response) 

mountain 

mountain 

(no response) 

monitor 

monitor 

graphics 

BASIC 

BASIC 

(no response) 

Pascal 

Pascal 

Pascal 

professional 

professional 

(no response) 

business 

business 

(no response) 


Table 1: Uofce response test results. The Cognioox had been 
programmed to respond to voice A (the author). voice 

B (the authors wife) replaced voice A, the Cognivox usual!}/ 
responded with the wrong word or gave no response. The 
first column of the table lists the words actually spoken by 
both voices: the second and third columns show how the 
Cognivox interpreted voice A and voice B, respectively. 


correctly, and failed to respond to 17. This is to be ex¬ 
pected, of course, because the device works with masks 
of the trainers voice. 


Demonstration Programs 

The four demonstration programs included on the 
Cognivox program disk are VDUMP, VTRAP, VOTH, 
and TONES. 

VDUMP is a voice-output program that reads selected 
locations of the Apple's memory. You enter the vocab¬ 
ulary (the hexadecimal numbers 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
alpha, bravo, charlie, delta, echo, and fox), select the 
area of memory for review, and listen as the computer 
reads its own memory in your voice. 

VTRAP is another voice-output program. This one is 


in the form of an entrapment game. You enter a vocab¬ 
ulary of words that will control the moves of your player 
on the video display. To move in a particular direction 
you merely speak into the microphone and the player 
responds. 

VOTH is an interactive game program that allows you 
and the computer to speak with each other, VOTH is 
actually the game of Reversi (also known as Othello), In 
this game the computer decides where it will place its 
piece and tells you the location. When you are ready for 
your turn, you tell the computer the coordinates of the 
location for your game piece. 

TONES is actually not a demonstration program by 
itself. If used in conjunction with PROG4 or your own 
program, TONES permits dialing a Touch-Tone (a regis¬ 
tered trademark of the Bell System) telephone with a sim¬ 
ple connection to the phone line, TONES contains the 
corresponding tones for each of the 12 buttons on the 
telephone. By selecting the correct sequence, any number 
can be dialed. 

Your own programs can be adapted to have voice out¬ 
put or speech recognition by following the steps provided 
in chapter 3 of the User Manual. Several routines are pro¬ 
vided in the manual that can be spliced into your main 
program. These routines assist you in training the 
Cognivox to recognize your voice, developing a 
vocabulary for response, and setting memory locations. 
The instructions are clear, but you will probably have to 
read them twice before attempting the actual installation. 

Applications 

The Cognivox could be used effectively in several ap¬ 
plications, including security systems, aiding disabled 
persons, and games. 

Because the Cognivox is trained to recognize voice pat¬ 
terns, it could be installed in security systems in place of 
key and combination locks. The device could be pro¬ 
grammed to select a sequence of five words at random 
from a stored vocabulary. The person wishing to gain en¬ 
trance to a room, safe, or computer would have to match 
the recorded patterns, (As shown in my test results, my 
wife would have a hard time getting into the family safe if 
it were protected in this fashion.) 

Because the Cognivox operates in the audio mode and 
thus permits communications with the computer without 
the necessity of a video display or keyboard, applications 
for disabled persons abound. Using just the voice-output 
mode, the Cognivox could be helpful to those with poor 
eyesight. Blind people could communicate with the com¬ 
puter using the keyboard for input and the Cognivox for 
output. People unable to use the computer's keyboard 
could use the speech-recognition mode to communicate 
with the computer; the computer could either speak back 
or offer a display on the video screen. Now that govern¬ 
ment and educational institutions are becoming more and 
more committed to helping the disabled, Cognivox could 
play a significant role in training these people in com¬ 
puter science and computer-related occupations. 
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A 

communications 
package 
that’s slightly 
easier to use 
than 

MICRO/TerminaL 





But 

a lot less 
functional. 


At MICROCOM we’ve made communicating with 
all kinds of computers easier and less expensive. Now, with 
MICRO/Terminai: users of Apple IF; Apple IIF^or IBM* 
Personal Computers can easily access any in-house or 
remote database. Directly, with a minimum of effort. 

With MICRO/Terminai, communications set-ups 
and log-on routines are entered only once. From then on 
they can be called up automatically. A built-in editor lets 
you change part of a program without re-doing all of it, 
and you can edit off-line. 

Plus you can access your company computer and more 
than 1,000 commercial services. The price? Under $100. 

So that by comparison with other systems, anything else 
is like talking through a tin can. 

Just ask your computer dealer for more details. 



MICROCOM 

^^fe mate little computers talk big 


1400A Providence Highway, Norwood, MA 02062 

MICRO/Temilnal is a trademark of MICROCOM, Inc. Apple II and Apple III are trademarks of Apple Computer Inc. 

IBM i-i e Tcjifistercd trademark of Intcrn^rfiinal flufiincss Machinen Qurporatiou- 


Circle 300 on inquiry card. 
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The Alternative 


The Friendiy Compuier 


-THf CClJUWOWAf flJ COULD BE THE 
iNtHisrtfrs out 

sr^NnmQ new pftoovcf WTnomjc 

7fON StHC£ fffe BifiTH Of fW/S IN 

OLi^Tftr. - 

SftrtrsffK.'4/n^^'MiitiT Efjirrsi 


The serious fun machtne for tiv 
ing. {eernihg, worhing and pisy- 
ing. pftfM# cbN (nr cTrffljrs 


Appiv l| in both. tMC4t>4Msta.i 

tijkrdfi Bh4] sbtware 
B502 and jf W CPU h 

flflM etpaiKlJtile to t28h 
RGB artd GOiriMOiLlT VkShHi □utpuL 
‘ Seiecladte aO or iO ctHunm tSiGpUir 
‘ Hi^ Rh^rilvtrian Otaphlciii. 6 cetnri. 
sen * Ifl? wUh lout linns Itl T*al 

‘ a-dir l^arathel 1(0 intBrlaw 
Uptschablo Koyntivrd All sinndnid ASCII 
cTiaractai^ and Itaydoard tuncrnns. 


COMMODORE 64 


VIC » F^rsanal Computer 
VIC1»4<]Siing1a Disk Dirnr. 
DataselteCaswtla VOunll 
JoyaEiek Cuitrollsf.. 

VIC 1515 Graphic Priniai 

ViC Supar Expander. 

3KnartC«5lrldfle. 

eK KamCaftndgB 

ISKRaihCArliidoe . 

VIC lEEE-AffirnlfiffadB 

VIC R5-233CTamlrtal InlofiBca 


Tha CortirnDdore 64 m n ciMnpacl uml lhal 
can iwri 1i1 min' a prwf1i:a*P Compteip nJin 
ihna realurav 

« Full Ivpownler kevtKiaid 
< Full ASCII L harautar »rl 

* Upper and iow*f» cww 

* High tnfldluliofv coloi giaphies 
« *0 culumn Mideo ttlGpEay 

* MHl fiAM under memMy tatacidaidi 

- CP.'MI lappraiinc irsipm cypnox* 

* TV moPolaiot mlsilacB 

- CinHf ifi iirlridar® ilfrl 
■ Mrisic Synlhraiiar 

* Smalt pflTiprrcfaiK 

PLEASE CALL US FOH MORE MTAILS 


64K marTHwy card by nucTOBoH 
12SK rflcrriCrfy t*rdj hy ' 

19?K mBrntury card ty 
Z56K memory card fiy ’ 

■MK rsmchrp upgrade kl1 
Serial Aaync Comoi cardnH pori 
Serial A-eyno can3 wrth I(icrl5 
Clock Calendar card 
Combo Caid by Aoohrar 
IBMJQyaticKe .. 

E^parvsiort Chaskis .. I 

Baby El ue wr6*K 4 CPiM ( 

P^rpom mini ripppy drives ladd'Ofi) 1 
Tendon TM tdd mini Hoppy drlwe ( 

IBM comiKitibla loftw^ro 


CALL 

CAUL 

4M- 


PC-0M1A MhctocomputeriaaKi, 

PC MJllA Dual nilnHJitkdH¥ee 
PC S01ZA liO uniL 32K. 7 slotn 
FDC IfO port 
NEC 80» Winter 
32K Henwy Add-on card 
PpnTof ^ post RS-232 caid 
HoiiTec WBdiie Eipanaitm wrMK ■ ■ 
HQfl to CbmpcEite Video Convener 

MEC PC-DQdl SaUiepra 


2SV* 

55” 

CALL 

CALL 

CALL 

CALL 


DMI SOFTWARE 
POft vic-ai 

ViCAlC VieWnCeiCuiaiOriTl 
ViCat VLBJdteCelalDglQKllTl 
viClwck Checkbook Mgi iiKJiTI 
VlTarm - Dumd Terminal (Tji. . 
Qajiic Prograrnmers UUMIy PGM 

Spiden of MerscQ . 

AMOK CC| 

AMDK[T>. 

MoloorflunlCT .. . 

Alien Sun ICI.. .. 

Alien 0lil/fn. 

SrmnttlTl 

Kictdia cneckerem . 

30 Maze 51}. ,. 

Hacnwayft). 

Kosmlc Kamikaze Ij&KiTl 
Kiddie PaM 1Tapeel 
Super Foot | (4 Tapes! 

The Allen iBK/Tl 
Hpnirwencp.Qihttllb rC! 
SHyMaEh(6KT> 

Lang^Brve iSK fi . 

SpaoeEiiv t«K/T| 

Super Henf mar'lEKlT] 

T - TSM. C X Cartndgs, iK » 3K 


N£C CiPrM Oper»1 inp Sytlprn t25-“ 

FORTRAN dy Mlcrostrlt. 349" 

GemiriJ Accouol infl Sysism 24B" 

Aocdunle Receivadle Syeletn 249 n 

Irvvenlory Conlrol Syeiem Z4i'' 

Payroll S^BlBm US'* 

Job Coat Syatem . 24B" 

SeltCI Word ProcelWinQ VtlXipSlIP 349" 

Repmt Manager 149" 

Games Pack i Aden. Space War 29^ 

Gamee Pack 2 UFQ Gstaxian. Somber 29** 
WordSIpr by Mucroprcr ZBB" 

Da raster by Micropio . .. 2*9^ 

M Bilmerge lor NEC Wordsrar 10^ 

SpetlBler by Micropro. 

Superson by M Icropro .. .. I68h' 

BSsiC M Compiler by Mlcrcspir SSJW 

Baeic-flO by Mrerdeon 3l9" 

CPbOl4t;ttryMicraiiali MST 

RacelNECOOS 13 Sf- 

Tenii II Commumoaiians Pk 149^ 

FnsFa* System IW* 

PrrKran tconyetla TB9-ad BQllyrarei .'Sfl* 

KFSBO ISAM Package 1^ 

More Safti^afs and Accesiorles eirvrydey 


Thv Fr,iriiin ACE 100 IS a prplissipeihai pnr 
fonei E:ompiiter rhai is daidwaae and soli- 
ifiui; compeiribre eilh, ibn Afipia U arid m' 
dudes ntany lealoreG nol loundon me Apfrki 
und. Al> leodtarhS writlien IM trHr Apple II 
eJir tun on Ibe ACE 100 imltrtwil rti«!iircA 
Iran mckjdmg Iboae using nigh and low 
misfllarunn 01 wk end Wtino graphic* Tbe 
AGE Il» IB plug cumpaliptB wilh Apple. Ad 
iHniphuiSla lhal nprnath m Ihn Apphy M will 
dOBiato «• Iti* aCE lOO yyrthoul mochlic*. 


^ USILLiRT 


Typewntm Style keyboard 
Tyyelve hoy nufTwiic pad 
Alpha exh shill kriy 

ViSkCaic Iriendty 
50 weir poMW Supply 
fluid <n FJM 


We are a 
full’line 
Commodore 
Dealer. 
Please Call 
For More 
Information 


S-100 BOARDS 

CLEARANCE 

SALE 

SSiV 


[Novation 1^ 


Nbraiiph C^lal *Mu5llC rflbdeiTi 
Novel ion D-Cal direct connecl 

Nbi'Dllbri Apple T-vr 




• SANYO computer 


please cait tar aetaifs 


Unlvarssl Data Systems 


Call or Write for Free Catalog 


103 LPOrtfl iAna. 300 baud 
lOU LP Ong.rAulo-ap*. 300 baud 

202 LP □rtg.fAna. 1200 baud. 

202S LP Orig.rAulb-anBi 1200 baud 


CrflVflw lirfurpiFtNan; Phgn* □rdsN U*jng VISA, MASTEHCARO. AMEBICAH E!tPRESS. 
CARTE BLANCHE and beak Iimie> wlra IrahErer, Send caahwr* or cartlfiad check, mpney gnlar 
nr personal chw;! (pllgwtpn days to etee^. IFhlesa prepaid wllh ciahpleBae add 5% lor stilpplng, 
haodliog A InauranixB Imlaimum 95.00!. Calircmi* rwidantB add 9% **la* la*- Foreign 
cu^tofiui* pipa** add 101b rot shipping A eiporl docunrenlatlon ^mroimurn SSO.OOj. Educe- 
Itpnal tnElllirtlona and Corporalwna plaasc bbthI lor Hirtlan quoution*. All ■gvtpmaeit ia aub- 
j«cl Id prlca change and availablllly wllhoul neltea. Air aqurpment ia near ind CDfnpletB with 


Dyaan S'* ' lOor tS seclored! Ifk}?" 
DyHn 6 Sgl DenJSgi. Sided l0rS4'* 

VerpBtlin 5 % ■■ (Soft. 10 or 16 sacl t{ir 23 ri 
VferbATim 0" flgl DenVSgt. Sided 10134" 
ScolDh 3 m 5Vi" (Son, ID or 16 Sect.). lafM" 
Sam* ai ebova in quar^lrty ol 100 24S'>> 

flcbich 3M 6" DlBJtdl tee «N Ivewb . CALL 
Scbtch 3M Drive Mead CleAiying l^rE 
15- £ ft ! 29" 


We Bring Prices Down to Earth 


Circle 128 on Inquiry card 


Our Name Means a Great Deal 


ORDERS 

ONLY 


CALIFORNIA & INFORMATION (714) 69S- 8088 


iir 15 Day No Risk Policy 


* We accept all 
major cr^it cards. 


ir Most Orders Shipped 
Within 24 Hours 


A Free Shipping^ 
(Pre^Poid 
Cash Orders) 


A We will try to meet 
or beat any currently 
odvertised price. 


A Serving people everywhere 
since 1977 


OPEN 


COMPATIBLE 

ACCESSORIES 


DISKETTES 















































QPCfJ 


S Buy From Us and Save Your Green 

Toll Figg ss“"* 800* 854*6654 

CALIFORNIA ft INFORMATION (714) 69S-8088 

* IS Day No Risk Policy — , 


# We accept all 
major credit cards. 


★ Most Orders Shipped 
Within 24 Hours 


■k Serving people everywhere 
since 1077 


♦ We will try to meet * Free Shipping^ 
or beat any currently (Pre-Pqid 
advertised price. Cash Orders) 


16K RamBoard 

FOR APPLF 11 




$50S!t 

ASSEMBLED A TESTED $69-^ 


SOFTWARE 


» VISICORP 

n fci rurti ri 


VIiIGbIc. 

i VitlGlkcTemplftritlNe^lli.... 
VWFMb [Diala BauhlanavWI- 

VtsJtfencl^VlsIPHH. 

Vl»i5oh«Ju»*1N»wH . . 

WrtfTBfm . 

VItJDm 

□flflhlop Plan ill . 


Tax Prflparar 
Heal EirtfItAnalyiM 
CfHtlv* FInimfIng ■ 


yii 


WOfgSttr MicroPro. 
MRilWargc * by MletQPro 

I SpellStBf'by MicroPro. 

^ 0 «l*S 1 ir'Ijy W^qroPm . 

CalcStar' by MicroPro. 

Suparabri I' i>v MrcraPro.. 
WcrdStarCuaromliBilcm NqI:m 


/HCRQBOfT 

HfCnOSOFT S0FTC4fiP PWmUM SYSTEM 
(liKUidaa; fioltcard, PAMCard, VMsii 
VIdaotarm !□ CaL, SoPlanylEDh, Oabolna 
CP/WUHrOuMalLbl. rSIV** anlySSar- 
Mlcmaon 7AGCApf>laaart Ci^millla^ . 14«<* 

F>lfan'BO' .HB** 

A.LD.B.. . »•» 

Saalccomplltr. 2 *t" 

Cobot-BO* . . nt^ 

TlinaManagar . 120” 


3MparTaiiUIWordP^*s«irMuaa .. 11»" 

PFS; PtJBcnal Filing flyaloro.7S“ 

FFS: Raporl. 7B" 

OBHaHar....IBS" 

Syalems Pi ua Accounting Sottwara . CALL 
PBBchiroa Adcoun I Ibq 5ftFt*ifar(' . CAL L 

Conlinan-tal Accoiinllrg Pkga. . IBB" 

■iF#ijiL‘jr»a a /-W SaftVMt^ 


CP/M Software 


(ffMaoPiio) 


WordStar. 
Sui>Braart. 
Wail Merge 
DataSlar 
Sp«ll€.iar 
CalcStar 


/MOlpSOfT 


BaaiCflo . ..,. 

SASIC Compilaf 

ForIronSO. 

coepiSD,. . .. 

MecrDSO . 

mu MaihJinu SIMP 
mu LISWmwSTAfl .. 

dSASill . 

PLANKJ . 

CBASiC. 

PASCAL MT 4 Var. 5 B 

SpallgusJd.-. 

PASCALZ . 

3UPEHCALC .... . 


fflHayes 


Hayse Mlcromndam 11 
Hayaa^arlmodam . 
HavaiChrQirogntph : 


NoyallEin AcHileCal modam 

Expanalqn'Mod. 

Handsel . 

SSR K-lO pantna^ InteFtaca mcd. 
TduCft'Toni Ftmwflr* , 

Vide* VldeoTarrn BO cQiumn bard , 
VMax Keyboard Enhencar I iorig.;i 
VkJayKayboarciEnhaiwwrit 

/NICBpSOfT 

Z-aa SaltCwd by WlPrbauM 

1BK RamCardby MlcFiQBolt. 

ThundetCiBdWCaiehdif air'd .... 
Smartarm M coflumntard 


CORVUS SYSTEMS 

CorvuilNmchaatar 5 MbDliA .. 2S50" 

CorvuB Wliicheeiar tb Mb Diak * W6^ 

Cwue WlnchaaleiZOMe Oiak SUB** 

Mirror Babk^Up , W*** 

^ Mount^ (^mputai 

CPS Muib'FuivctIdn Card.. IBr* 

Hua^ Syalam flB roiCetl.2flB" 

WD + EWA Ihlwface .... . .2Tt- 

Expansltm Ctiaeali CSklffla].-SM" 

ClSCklCalendercard _ . 

SuparTalkarSO'SOq . 

Hampiuf + csfd. 

Kaybwrd FI lltK ROW lor flomipl ua «r 

CdpyRwn for Roroptua.BO" 

HtJmWritirctrd . ... .1*B" 

flamPlua MK ram addron fiK] .... H8" 

Sorrante Valley Aueclalaa 
SVAS + 2 Sfli. Pen. 0 - piak coni. ... .call 
3VA £VX4 Megabyler fi" OleA Cant. .. CALL 
AbpleCflctiei^KPy SVA ,, . CALL 

Mri4*j||anibua 

Forfh^AppfacampBElbialfiri'VeB . . . .CALL 

I E£E-'4fia tnierf ace Eyy $3W 3BB" 

Vlaipn^ Col, card by Vlala.asS" 

prom Development Syalam by Vlata .. 36B" 

&- Olek Euivaa by Vlala.CALL 

Adwkr Video Pmceeapr Mod . CALL 

Vldeoduk-Appl# InEarfeOa.*7^ 

EcEw II Spevofi Byrdheelie#.219" 

Symiec Ll 0 litp«i. , 219" 

TnaWIILBBOflProoaaBaf.319" 

Laier LowarCaafi Adapier .. .U" 

Houatcwi Inst. Groprrico Ploller.■CALL 

10K RAWBoard eeeembled & I«el 4 d .. .'SB** 

16K flamBoeKl by CCI In kiT fotro.M" 

SYN3RQY Multi-Card. ...CALL 

Promef heue VeraiCaro . 2 tS" 

ALF 3 vote* Music Cans ITB" 

ALFgVolco Mualc Card.1S9" 

j oysLleka by Koyboaid Co.44“ 

£3 Kay Numarlc Keypad by "___., .116" 

VareawnlBf Digit liter Table . .24B" 

tJraofllir PrlbtBrlnlarlacm.IBS" 

M Icrobu ffer It 3?K ttp«lfy prntf.. .. 2fl6" 
M IcrobufEsr l| iAK tapoc Ity prnlf 3 .. 249" 

flK Serial SuElet Cud Eor Epion . 14B" 

T 6 K Faratitl Bu Efer Iff tar Epeern 149" 

5up-H-Fan .4fi" 

Bup-H-TinrunBi-BOcorumrrCArd ,, . 396" 

We bava mor* donrs Fob... Pteese CbH t/a. 


//-SCI 


MICRO SCI APPLE II COMPATIBLE 
DISK DRIVES 

a 2 with cantrollar. 469" 

A2wtacdotrollBT.3BH" 

A40 wllh CDiiitrollar.4T8" 

A4t) Without CdnlrolliBr .3(19" 

A7dwllh cantrtrtler.SBB" 

ATOwHbintl wntroltar . 


Clearance 
Sale I 


Clearance 

u.t.40% OFF) 

TTIr 4 Otfar dood WhtfB Sijppffws Latl 
A*yfithroneutSBrJBECardt771DAJ tSfi" 

Sync hronnua Serial Card (TTtaAl 90" 

Cantromot Prinlar card I772EAS M" 

Cable lor PrtkiiLiTJgefa ta 77S&A 39“ 

Pajallell^OCArdtT72ftA] .. .4S" 

CalendarClock Card [7424A5 ..7B“ 

AmhmellcProewH^etTCf. • 3B*" 

Progtammabl# Ti mer Card (7440A) .. .00" 

3 H Digl t BCC Aid CanMerler. BP“ 

QPIBtlEEe-4B80C«rd(74WAj . 161" 

I3K ROH^PHOM Card fTi 14A). 59“ 

ENtanbefCudRSsOAj ...19" 


HARDWARE fmn APRLi COMPUTlR 

SAVE UP TO 50% 
Cleargnee Sale 


Parallel Printer Card 
Hl-Speed Serial Card ... 
CentronEca Printer Ciid.. 


APni II 

SHCIAL OIUVIRV tOFTWARC 

CLEARANCE SPECIAL 
SAVE ovtr 50% OFF! 


Ptacai ArtimatlonTddia... 
PSORT PflBoal dlah lllesort . 
Fbcmulen 

□dodapefl . 

Plan BO. 

Order Tracking Syatem 


37" 

30" 

63" 

3S" 

33" 


Order Tracking Syatem . 

VlelCata Real tataleTamplelea . 

Hand Hdidmo Baero . 

Suparmap.. 

Pllpt Animal IdflTooli_ 

TbpographLc Mapptag. 

BrJd'Oa Tutor. 

Bridge Tutor Ejdendad.. 

Ajdlet Deaige^r. 

OaiBctidWara. 

Utuple Grapblaa Tebiat Byatam 

DittAnaiyaia.. 

Slepwlee Multiple Regression 


KVa flaw more AppMt Cdmpufer inc- lorrwsi r 
iiv areally itauema ptfeet Piaaaa eai^ 


APPLE II GAMES 
SOFTWARE 
CLEARANCE 

We ar? reducing pur {/ruantafy oT Matturait 
ar IflCreadlble eevfrtgv ro ymr Htrny weAaifi 
a limtted supply. 

ANY GAME 
ONLY $15.00 

GalaoliC Trader (Broderbunrtlt. 15" 

Galacllc RavdtutlantR'rodPrburid} .. IB" 

aaiPxyWai'KBrode^bund^. 15" 

Tswalft'a Last Radoubt.IS" 

Sotdan Mountain (Rrpdarbund) .. IB" 
Space Invaders tCoamDsMrasloni . 15 " 

Head-On. .... IB" 

Shutneirttrd . 

Micnochess. IJ" 

Brlbg* P*rift*r. iS" 

Monty Piayaflctabble . If" 

Monty Ptayt Monopoly . 1 B" 

Rainbow Writer . .. ..15» 

Ctiecker King . ... . . tS" 

Gammon Gempler.iS“ 

Feel gammon. 13" 

Bright Pan CLighT pam. IB" 

BothBarrsia .. .. . 15" 


PRINTERS 


Rnaaax 


dp«di wSKturin ,. 

114S" 

C. Itch 


F-i04Ci'CPSj[ura3rel).. 
F-1()4Q0FBtHrial) .. 

ProWrltef 9510 lO" Cpar al lal] 

ProlAfrllsr 051(1 W CMtlel).. 

ProWrlier II tSSO 1B"tparallei). 

ProWrller I11050 15" Csariat| .. 

f3«" 

.1460" 
40t" 

. .679“ 
B99" 
T4*“ 

EPSON 


MX-BO T Type 111 wfgrapn loa 

MK.80 FfT Type 111 wCgraph'ico 

WASZ FIT Type 111 w/griphlta ... 

MX-tM Type |JI wigraphioa. 

EpaoPQraitraitmROM ... 

CALL 
.CALL 
CALL 
.CALL 
. .59- 

1 Itili-jir^tl tLm.iS^diiTin lin 1 

PriemWwIttwut color .option . . .. 
PnamflOwUhEoltM .. 

Priam 132'iydhcotar. 

1049" 

1299- 

Apple Prism color sottwara. .. 


SEC 


8023 Impact Del M alrlx _ 

astoaacPB wriai. 

8530 33 CPS’cenlrmlcj parallel 
Bl-dlreotlonal tractor Ipr SBOD'e 
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OKIDATA 


CkkdetaWicrPilnflBOtiidqutn.) ... 
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OkidataSSA wJTractor 132 cot, ., 
OklOataiM 132 001 . serial 
a«idatB04A 132 CPI. Derallal. 
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MONITORS 


Amdek VIdBP 30012'' Hl-Ras Omen 
AmdekVldan lO012'' B&W ..,, 
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Sinyp12'’B5W . 

Sanyo 12" Graari tNew CIS# ktylt I1 . 
Sanyo 13" Color Mopl'tor. 


Zanilh 12" Green monitor . 119 " 
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ATARI Software 
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Microline 82 A 



$43^88 UPS DELIVERED 

OKIGRAPH Dot-addressable ROM.... *44“ 


Adjustable Tractor. *59*" 

Roll Paper Holder.*49“ 


Okidata Printers 


MICROUNE80.’339" 

MICROUNE 83A.‘699" 

ML83A OKIGRAPH ROM .. ’94" 

RS-S3SX: 9K BUFFER.‘159" 

MICROUNE 84 Parallel 

200 cpS.*1049" 

MICROUNE 84 RS-232C 
200 cps.*1169" 

Anadex Printers 

DP-9500A.*1459" 

DP-951 OA ..*1459" 

DP-9620A.*1554" 

WP-6000.*2999" 


Brother Printers 

OAlSyWRITER 1500 

Parallel only.*979" 

DAISVWRITER 2000—With 
Parallel, RS'232C, IEEE488 
& Current Loop lnterface*1099" 
TRACTOR.- *149" 


Centronics Printers 

CENTRONICS 122.*989“ 

CENTRONICS 739 

Parallel Interface.*559" 

CENTRONICS 739 

RS-23QC Interface.*679“ 

739 COLOR OPTION.*79" 


IDS Printers 

PRISM 80.*, . 

Includes Sprint Mode^ Dot Plot; 
and Cut Sheet Guide 

PRISM 132 ...... .. *1699“ 

4-Color Graphics^ Sprint Modc^ 
Dot Plot^ and Cut Sheet Guide 

CALL FOR PRICES 

On NEC Spinwriters, QUME & 
DIABLO Daisywheels. QUANTEX^ 
DATASOLJTH, DIP, MPI and other 
printers available. 


TEC Printers 



DMP85.*479“ 


Generic version of NEC St Pro- 
writer printers. Features 120 cps^ 
bi-dircctlonai, k> 3 ic-seeking, 1.3K 
buffer. 5 fonts, 8 sizes on 9x9 
n^tri)^ w/proportional print, true 
descenders, & Greck/Math font 
160 X 144 dots/inch Hi4ies 
Sraphics matrix, 1/144' line feed. 
Friction a tractor starKlard, rear 
paper path. Parallel onff. 

NEC PC-8023A-C.*509“ 

CITOH PROWRFTER.*509" 

CJTOH PROWRITER 

Parallel & RS-232C.*664“ 

CJTOH PROWRTTER 2. »7»“ 

CJTOH PROWRITER 2 

Parallel 8^ RS-232C ..*799" 

F40/40 SIARWRITER 40cps 
Parallel or RS-232C .... *1494" 
F’10/55 PRINTMASTER 55cps 
Parallel or RS-232C .... *1799“ 

F-10 TRACTOR . *209" 


Smith-Corona 

SMITH CORONA TP.1.... >649“ 

Specify 10 or 12 cpi 
Specif/ Parailel or RS-232C 

Microfazers 

stand-alone print/data buffers 


8K MKZROFAZER.*144“ 

SK MICROFAZER (RS.232C 

to Parallel).*184“ 

16K MICROFAZER.*164“ 

32K MICROFAZER.*184" 

64K MICROFAZER.*229" 

ADAPTER CABLE.*14“ 


Orders & Information: call (603)-673-8857 

Orders Only; (800)-343-O726 

No surcharge for credit cards—No charge for UPS shipping—Stock ship 
ments next day All equipment shipped factory fresh vvith manufacturer's 
warranty—Minimum 150 per order—Open PO*s not accepted—No 
foreign orders accepted We accept CODs 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM 
L a iNE 

Milford NH 03055-0423 


The Cognivox's potential extends to game applications 
as well. The two games included on the demonstration 
disk should only whet the appetite of game enthusiasts 
everywhere. Imagine moving game pieces by using a 
microphone instead of the keyboard. Computer graphics 
could be twice the fun if you controlled the sketching by 
yelling "up/' "down," "left," "right," and so on. Think 
how exciting a game of vocal chess might be. 

System Limitations 

A number of limitations in the system become ap¬ 
parent after a few minutes of use. First, the audio quality 
of the built-in amplifier and speaker is awful. Voicetek 
recommends that the Cognivox be connected to a high- 
quality stereo system for improved performance. The on¬ 
ly problem with this suggestion is that my stereo system 
is on the second floor and my office is on the first floor. 
The poor quality of the audio should have the highest 
priority for the first revision of the product. 

Voicetek promotes the interface of the Cognivox to the 
Apple by declaring, "It plugs into the game I/O port in 
the Apple and does not use up the valuable peripheral 
slots." Now that s a clever advertising ploy of accentuat¬ 
ing the positive while downplaying the negative. Most of 
us have a peripheral slot or two to spare, but how many 
game I/O ports did you get with your Apple? If the 
Cognivox is installed, you must give up your joysticks, 
game paddles, and simple computer control of output cir¬ 
cuits. This is a major loss if you want to control motors 
or relays from a vocal alarm circuit. It also limits how far 
you can go in flexible game design because you must give 
up the push buttons, 

1 decided to take the Cognivox apart to see what 
Voicetek had used for an audio amplifier; the two screws 
holding the unit together weren't much of a challenge. It 
looked like someone had spilled a milkshake on the inside 
of the caser all the critical parts had had their numbers 
either filed off or coated with a hard plastic material. The 
Cognivox must be the hardware counterpart of the pro¬ 
tected disk. If you have ever lost a chip or two because of 
static electricity, you know how convenient it is to be 
able to quickly repair your equipment by direct substitu¬ 
tion of components. You won't be able to do this if the 
Cognivox breaks down; you 11 have to return the device 
to the factory for repair, which will cost you time and 
money. 

Conclusions 

The Cognivox VlO-1003 is what the manufacturer 
claims it to be—a state-of-the-art speech-recognition and 
voice-output peripheral for the Apple II computer. The 
Cognivox records voice masks during a training session 
and stores these on disk for future voice output or speech 
recognition. Once trained to a voice, the recognition rate 
is very high (98 to 100 percent) for a device that uses ap¬ 
proximately 4K bytes of storage for programs and tables. 

The Cognivox should open new vistas for security 
systems, aid to disabled persons, and computer games.* 























































Disk Storage 

Needn’t Double Ibe Cost Of 





Expond lug olS borage bri ydur Apple HT ‘ 
can be an expensive proposition 
But MicrO“Sct has a better proposition for you, 
because our disk drives for the Apple in give you 
greater capacity and porformance tor every 
dollor spent 

And no compotibility pfoblems. The A3 is o direct 
replacerT>entfar Disk III drives, and the 70-track 
A73 and lAO-trock A143 ore supplied with □ driver 
that is eoslly added to the SOS driver module, 
affording extra storage and lost seek rotes for oil of 


the progrorhs Ihol run under fiiof operating sysfe^m 
All three are the some SU" size os your built-in 
drive and use the same diskettes. 

They olso use your Apple Ill's controller and 
power, saving on exponsion slot and no AC power 


cord. And they con be mixed in any combmot[On 
on the daisy-chain. At 572 KBytes, the At 43 makes 
a truly viable bockup device for the Profile Hard Disk: 

At 286 KBytes, the A73 gives you a lot more 
copocity than a Disk ill drive. 

The A3 offers identical capacity—and is an 
excellent choice for second drive compotibility in 
the Apple II emulotion mode. 

So see your Micro-Sci dealer today. 

He'fl show you how to up your Apple Ill s 
performonce the affordoble woy. 


'■“Registered Trademark of Apple Compuiers, Cupertino, CaEHbmia. 


//-SCI 


MICRO-SCI 


Micfo Sci IS a Division of Standun Controls, Inc 

2158 SOUTH HATHAWAY STREET - SANTA AN A, CALI FOR NiA 92705 ♦ 714 / 662-2601 - TELEX: 910 - 346-6739 
C i rc I a 3 11 on i nq u i ry card Intemaf ionoi Oeoter In quiries . IMC Intemotiorral M aikets Carp Telephone: 714/730-0963 














Hardware Review 


The Abilityphone 


William L. Rush 
S17 C Sl, ApL 1 
Lincoln, NE 68502 


1 had awakened in the middle of the night with 
stomach cramps. To an able-bodied person, getting up 
would have posed no particular problem* But I have 
athetoid cerebral palsy: I'm a person who is a quad¬ 
riplegic as well as unable to speak. As a result, an other¬ 
wise minor case of cramps became a cause for alarm, 

I waited and prayed for the attack to subside. When it 
didn't, I groaned, hoping I could arouse the student assis¬ 
tant for my dorm floor, I hated to wake him up at 2 a,m,, 
but I didn't have much choice. The cramps grew stronger 
and more frequent by the minute, and sweat began run¬ 
ning off my body. Why hadn't I taken a class in Lamaze 
breathing? Finally, my groans alerted the student assis- 



Photo 1: The author at work. The Abilityphone appears in the 
background. 


tant, who came into my room and asked, groggily, 

"What's wrong, Bill? Are you too hot?" 

I shook my head "No," 

"Is something wrong with your electric wheelchair and 
how it s charging?" 

"Is something wrong with your voice synthesizer?" 

"Is something wrong with your door opener?" 

"Is something wrong with your physical body?" 

I nodded "Yes" to his last question, 

"If I call your attendant, would she know what to do? 
Great, What's her number? Oh, you can't tell me that, 
can you? How do I call her for you?" A mixture of frus¬ 
tration and fatigue was in his voice. His training hadn't 
covered situations like this, 

I looked in the direction of my new Abilityphone, 
which had my personal-service aide's number stored 
somewhere in its electronic memory. The student assis¬ 
tant only had to push the button marked "Help," and the 
phone would do the rest. He was trying to find the num¬ 
ber when he spied the Help key and asked, "If I push this 
Itelp' button, will the phone give me your aide's 
number?" 

I nodded "Yes." He pushed the button with a picture of 
a hand on it (so it can be spotted easily in an emergency). 


About the Author 

L. Rush is a senior studying journalism at the University of 
Nebraska-Lincoln as well as a freelance writer. He has a personal inter¬ 
est in electronic aids for people with disabilities because he hcis cerebral 
palsy. In addition to the Abilityphone. he uses a personal computer as a 
voice synthesizer and a word processor. 
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Parallel 

muiltiprocessor power. 

We’ve put nine 4 Mhz 
Z-80’s working in parallel to 
give you this performance. 

Here's the key: eight 
SLAVENEF^ proces¬ 
sors, each a com¬ 
plete S-100 com¬ 
puter that can 
handle two 
timeshared 
users, with 
128K RAM 
plus parity, 

2K EPROM, 

full interrupts, software bank 
boundary and two serial ports 
for synchronous and asynchro¬ 
nous protocol. 

We have full compatibility 
with UCSD PASCAL II™ and CP/ 
M™ through IBS PASCAL™ and 
TURBODOS™, which are fully 
interrupt driven, allowing up to 16 


simultaneous and inde¬ 
pendent users. Our 
operating system 
includes such 
features as 
semaphores, 
concurrency, 
chaining and 
true word 
processing. And 
we have an impressive library of 
applications software too. 

Store up to 600 
Mbytes on hard disk. 

Hang on 5". 8" 
or 14" Winchester 
disk drives with from 
5 Mbyte to 600 Mbyte 
storage. Or go with 5" 
or 8" floppies. With 
our system you can 
even use your video 
tape recorder for 


backup. Get up to 100 Mbytes on 
a single videotape cartridge. 

Get the most computer bang 
for the buck. 

That’s because you can get 
started with a low-cost, single 
user system and grow from 
there. Just plug in boards to go 
from one to sixteen users. And 
we've made it easy to 
reconfigure our I/O system so 
you can interface a remarkable 
variety of 
peripherals and 
controllers 
without special 
programming. 



INDEPENDENT BUSINESS 
SYSTEMS 
(415) 443-3131 

5915 Graham Ct. 
Livermore. CA 94550 


OUR DEALERS: DOMESTIC • CEB3, Los Gatos, CA, (406) 559-0266 • Donald Coffman, Cuponino, CA (406) 253 2327 • ICE, Gaithersburg, MD, (301) 669-2606 • QUALI-TYPE, 
Livermore, CA, (415) 4476121 * ERS, Brea, CA, (714) 524-2470 * Innovative Irtterfaoaa, Barkelay, CA, (415) 524-6416 • Khalsa Consultants, Cambridge, MA, (617) 235-3560 ■ Khalsa 
International, Herndon, VA, (703) 437'4177 • FOREIGN * Philip Baksh, London, England, Tel; m 1 7413707 • EEI, Sharjah, United Arab Emirates, Tel: 971 6 354 * JH Systams, 

Etobiocoke, Ontario, Canada, Tel: (416) 621-0536 * ELlF, Inc., Montreal, Quebec, Tel: (514) 337-3214 • FDM, Madrid, Spain, Tal: 34 1 255 14 04 ■ Micro Service, Saint-Clamant La 
Riviera, France, Tel: 33 67 84 31 SB * Servenic, Munich, Germany, Tel: 37 0^ 4^253 * Terrace Cornputer Sarvlcaa, Terrace, British Columbia, Canada, Tel: (6CM) 635-7606 * 
Technisch Bureau Muller, Amsterdam, The Netherlands, Tei: 31 20 ^110 • ICE, 6 Yousef Abbaf #608, Naar, Cairo, Egypt > ... . . . 


UCSD PASCAL II Is a trademark of the Regents of U. of C. CP/M is a tradeimark of DigNat Research, Inc. TURBODOS Is a trademark of Software 2000. IBS Is a trademark of IBS, Inc. 































At a Glance 

Name 

Abfifiyphone 

Manufacturer 

Basfc TeJecommunicatlons Corporatfon 
4414 East Harmony Rd 
Fort Collins. CO 80525 
[303] 226-4688 fVolce/TDD optfon| 

Price 

S2335 [suggested retail pnce) 

Warranty 

Two-year limited on all BTC equipment against defects in material 
and workmanship 

Shipping size 

I3'/2 by 15 by 3% inches 

Weight 

8 Vi pounds 

Other physical characteristics 

32-char3aer alphanumeric display; I J^-hour battery backup: 
adjustable-membrane keyboard with 22 keys that responds to as 
Irtrle as 5 ounces’ pressure for aaivatjon: Lexicon plastic housing: 
brushed aluminum base panel that accepts 2.5 mm external 
switch Jacks. 3.5 mm audio output jacks, modular phone jack, and 
modular headset jack 

Software needed 

None 

Audience 

Anyone Interested in devices that assist individuals with disabilities 
of all types; people with disabilities who have unique telecom¬ 
munications problems 


What happened next reniinded me of something from a 
science-fiction movie. The 13^2- by 15-mch Lexicon plas¬ 
tic phone said "Help on" in a clear and computer-gen¬ 
erated voice to confirm that the Help function had been 
activated. Then it calmly (at least one of the three of us 
was calm) said, "I am calling for help now: calling help 
number one." 

As it spoke, a 32-character alphanumeric display 
flashed the messages so that if I had been deaf I would 
have been able to understand what it was doing. Next, I 
heard my personal-service aide s phone ringing through 
the speaker (the Abilityphone does not have a conven¬ 
tional receiver). When my aide, who lives in an adjoining 
dorm, picked up her phone, my phone again spoke in its 
electronic voice; 'There is an emergency at 8117 
Selleck . . . forced entry is authorized." 

My aide had a Help-Answer beeper, which sent a 
message to the Abilityphone terminal that help was on 
the way. The phone, in turn, flashed a message to that ef¬ 
fect on its display. Had my aide failed to answer the 
phone within five rings, the Abilityphone would have 
called another help number until it heard the beeper. 

When the crisis was over, I marveled at how far the art 
of computer technology has progressed in helping people 
with disabilities to live outside institutions or nursing 


homes. The Abilityphone, made by Basic Telecommuni¬ 
cations Corporation (BTC) in Fort Collins, Colorado, is a 
prime example of what can be done with a dual-micro- 
processor-based system, persistence, and some luck. 

The luck came in when I was selected as one of ten peo¬ 
ple to participate in a three-month field testing of the 
phone in May 1981. My first reaction to the concept of 
the Abilityphone was that it was too good to be true. But 
it sounded interesting, and I had learned not to underesti¬ 
mate the potential of electronics. Besides, I was interested 
in anything that would improve my ability to communi¬ 
cate. 

Workshop for 'T'est Pilots'' 

BTC invited me to a workshop designed to familiarize 
the "test pilots" with the new telecommunications device. 
We learned that the Abilityphone can answer itself auto¬ 
matically, dial and redial a number by itself , and function 
as an alarm clock, a four-function calculator, an en¬ 
vironmental controller, and a calendar. It can even re¬ 
mind its user to take daily doses of medication. The ter¬ 
minal includes more than 40 features. 

Some time after the workshop, I learned that this 
phone was the result of a six-month market-research 
study done in 1974 by BTC corporation president Tom 
Cannon, then a human-factors and product-development 
consultant. The study, designed to determine the special 
telephone needs of people with disabilities, concluded 
that there was a "significant" need for special telephone 
devices. According to Cannon, the study was not in¬ 
tended to result in a specific product but to identify 
specific telephone problems of people with disabilities. 

Developing the Abilityphone 

In 1974, four major obstacles stood in the way of de¬ 
veloping a special telecommunications product. Most im¬ 
portant, the technology to solve problems raised by the 
study wasn't available. Even if it had been, the people 
who could benefit most from it were the most difficult to 
reach because of social service agencies' privacy-protec¬ 
tion policies. Additionally, those who needed the product 
often could not pay for it, and third-party sources of 
money, such as insurance companies, were reluctant to 
assist paying for it. Finally, the product would have had 
to be sold through existing phone companies, which then 
did not have the experience to deal with the unique needs 
of people with disabilities. 

But between 1974 and 1978, many changes had taken 
place that made designing a special device for individuals 
practicable. New technologies, such as irdcrocomputers, 
were available at a reasonable cost to provide solutions 
to many problems. New laws and regulations made equal 
opportunities for those with disabilities a reality, not just 
a dream, and people with disabilities were demanding to 
be treated as equals. In addition, government deregula¬ 
tion of the telephone industry opened the field for com¬ 
panies to sell new products to be hooked up to telephone 
lines. 
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THE ANN ARBOR AMBASSADOR “300 


WhenycHJ 
can have more 


than twice the display lines 
with an AMBASSADOR 300! 


60 line (4800 character} display 
Large 15-inch non-glare screen 
Line drawing character set 
Area qualifications: protect, guard, numerics, 
justify and security 
Operator convenience modes 
Erase and editing controls 


• Supports DEC*VT52*/ANSI Mode, Origin Mode 
and scrolling regions 

• Printer output; local and remote copy, print 
format control 

• Block and character transmission 

• 48 programmable function keys 
Self diagnostics 




Now you don’t have to give up a full page display to use your VT100*-oriented software. The 
Ann Arbor Ambassador 300 has all the features of the standard Ambassador—with a few 
modes added to make it easy to use with DEC* software. You’ll also find ways to use the other^^ 
advanced capabilities of the Ambs^sador—editing, formatting, programmable function keys, 
block transmission. So why buy just another emulation when you can get the Ambassador 
300? At a competitive price, with quick delivery. 

Call Ann Artwr Terminals for more inlormatioif at (313) 663>8000 

*DEC. VriOO and VT52 are trademarks of Digital Egu^pment Corporation. 

. ^ .. 

BITS JACKSON ROAD * ANN ARBOR, MtCHIGAN 46103 * TELf 313^663-8000 # TWX 61(^223-60331 








Circle 23 on Inquiry card. 
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Photo 2: The Abilityphone. Note that the keyboard and display 
sections can be tilted at any angle. The membrane keyboard ad¬ 
justs to respond to as little as fwe ounces of pressure. A fluores¬ 
cent alphanumeric display of 32 characters is standard. 

These developments encouraged Tom Cannon to 
recommend that BTC develop a simulator that would 
allow the corporation to test its ideas for solving the tele¬ 
communication problems of disabled individuals. Such a 
simulator incorporated a home computer, and people 
with various disabilities were asked to test the simulator 
for three months. Another version of the simulator was 
portable and consisted of a computer in a suitcase, which 


took 18 months and about 6000 man-hours to build and 
test. BTC took the suitcase simulator to rehabilitation 
and independent living centers across the country to get 
more feedback. 

The goal of the simulators' designers was to build a 
product that would serve people with all types of dis¬ 
abilities so that it could be mass produced and, as a 
result, more affordable. 

The Finished Product 

In March 1981, at the American Occupational Therapy 
Conference in San Antonio, Texas, BTC unveiled the 
result of more than three years and 24,000 man-hours of 
work. In the five months that followed, BTC went into 
full-scale production. During this time, the Abilityphone 
underwent a battery of tests by an independent testing 
laboratory that made sure it met a wide variety of 
governmental and other standards. 

The Abilityphone uses two microprocessors. The main 
one is an RCA 1802. The terminal contains 24K bytes of 
ROM (read*onIy memory) and 4K bytes of RAM (ran¬ 
dom-access read/write memory). In addition, aU I/O 
(input/output) devices are memory-mapped. The RAM, 
ROM, and I/O all reside in the lower 32K bytes of the 
processor's address space. 

The second microprocessor is an Intel 8048 with on-chip 
RAM and ROM. It is a peripheral processor that moni¬ 
tors the phone line and performs the environmental con¬ 
trol functions (the unit will send commands to any BSR 
remote-control module). The terminal uses prioritized in¬ 
terrupts. The main processor and peripheral processor 
are set up in a master-slave arrangement. When the 
master sends a command to the slave, it causes an inter¬ 
rupt to occur on the slave. When the slave has finished its 
task, it sends a status message back to the master. 

The Ability phone's I/O devices include a membrane- 
style keyboard (see photo 2), but it doesn't have a full 
alphanumeric or typewriter keyboard. It uses a fluores¬ 
cent alphanumeric display that is readable at about 20 
feet. It has a serial port and a modem. A speech synthe¬ 
sizer, also included, has a limited vocabulary and is not a 
true phonetic synthesizer. More memory can be added to 
increase the units vocabulary. Figure 1 shows a block 
diagram of the Abilityphone. 

BTC does a thorough "burn-in" on every terminal to 
check for faulty components. Testing takes from six to 
eight hours. 

Feattires 

The foUowing is a selective list of some of the Ability- 
phone's features. 

Emergency dialing. The Abilityphone will dial up to six 
predetermined phone numbers in sequence when the user 
pushes the Help key. Depending on the options selected 
on the terminal, the Help message can be either spoken or 
transmitted as data. The party called can respond with a 
Help-Answer beeper. 

Monitoring. At predetermined times, the Abilityphone 
can ask, "Are you OK?" If the user doesn't respond with- 
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Model 1114 k LEV I 
MODEL lU t A4( 
MODEL III 32K 
■MODEL in 32K 
MODEUII4SK 
■MODEL 111481!. 


$3100 

m 

B^.SO 

831 SO 
914 
BA4 


DT-I UololBnrrrMl 
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Telephone iniericrce II 
R.S. Modem I D.Q. 

R.Sl Modem IID C 


rModel III 48 k 
2Diik Nd9S232e 
Color Compirler lAK 
Color Compuief 1 w; 
wiejdendsd daslc 
Color Compuief 32K 
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ICotor Compuler 32K-MK 
wieiiericjed bdtic 
Pocket Computer Z 
MddeH61D>R iZBK 


1949= 


1749 

305 


510 

230 

4199 




Daisy lAtrieel H 

SrnilhOOTOrva IPI Doisy Wheel 

^ton MXBa 

Epion MK80 FT 

Ep^OhMXloa 

Line Printer VII 

Line Printer VIH 

line Pnniw V 

MtcrallneAO 

Mlcrollne32A 

Mlcrollne A3A 

Mictollne A4 PdrallBp 

P C. Plotter Primer 


4799 DI5K DRI VES 

S99 R.a Model lit 1 ST-DrIve 

Tondon40TfocJi Ml 
235 Color Computer Drtve 1 

235 Color Computer Drive Q 

1A9 f»rimofy Herd Dill; 

130 FTC. 

210 verbotum S ' Double Oemliy 32 

8 " Double DemiFy Double 
Stded Dliketlei 49 9S 

Ctf-MA reeof dsf 52 

C C JlOvsItOln 22 

t6K RAM hI.E.C. 200 H.3. ohipi 25 

A4K Rom Chrps 75 

ColOf COmpulsr Flex D.O.S 99 

R.S. SohwDfe lD8tat] mi 


We tiBve rfie towest possible 
Fufty WaTfsnt0e<i Prides AND 
a full compfement at Padio Shack 
Software. 


1715 
599 
599 
549 
735 
249 
5W 
1A10 
325 
425 
499 
KIW 
199 

call TOLL FITEE 1 


679 

2fl9 

315 

470 

3999 


win NEC RAM irriUHAO 
IM Acpr CtyrxTuhH' Plui Wcnwcintir 
iMttl BJi. drimi^F (Qnden 1 


14 S-B 134 


Prleei lybteel le ehon^ Ml1ha,4 tMlk:*. 
ngr iHpgniiUe iw tvpcpiophlcol wtHi 
1¥ □ lirxlnKin nr SorKtY Onrp 



480l(ln« SltMl 
UmalOh. MA 01440 
417^6-3193 
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Campletely Redesigned# 

Now, the Grappler + # 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grapp}er+ with Dual Hi-Res 
Graphics adds flexiblifty with a 
side-by-side printout of page 1 
and page 2 graphics. 

Interfacing the Grappler + to a 
wide range of printers is easy 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler + the most intelligent, 
full-featured Apple® Printer 
Interface made. And, the 
Grappier + is Apple III compatible 

The imitations are many, so 
insist on the #1 Apple Graphics 
Interface on the market insist 
on the Grappler+ . Available 
now at most Apple dealers. 

l^qulrea BdcHticHiBl saftwere driver. 

RcqulT'BS graphics upgrade. 


ACTUAL APPLE U PRJNTOUT USI^^G GRAPPLER AND EPSON MX1&D 

^WithThe 

Grapplef-I- 

I I Printer Interface 


Circle S54 on Inquiry card. 


The Grappler + Features; 

• Dual Mi-Res Graphics • Printer 
Selector Dip Switch * Apple III 
Compatible* •Graphics Screen 
Dump • Inverse Graphics 

■ Emphasized Graphics * Double Size 
Picture • 90® Rotation • Center 
Graphics * Chart Recorder 

Mode • Block Graphics * Beil 
Control • Skip-over-perf • Left and 
Right Margins * Variable Line 
Length • Text Screen Dumps. 

The Grappler + works with Pascal 
and CPM. 

The Grappler + Interfaoes with 
the following printers; 

■ Anadex ■ Centronics • Datasouth 

• Epson* * • IDS • NEC • C-itoh • Okidata* * 

Orange ITIkrg 

3150 E. La Palma, Sulto G 
Anaheim, California 92A06 
{7t4} 8aD-3e20 

CPM is a regislered trademark of Digital Research, Inc. 
Appie is a registered irademark of Apple Comp uter, Inc. 

Foreign Dealer Inquiiles Welcome TX153511 CSMA 


Orange Micro, Inc. 1992 









LED 

KEYBOARD 

mOICATORS 


KEYBOARD 

MATRIX 


KEYBOARD 

CONTROLLER 




VACUUM 

fluorescent 

DISPLAY 


DISPLAY 

CONTROLLER 




POWER SUPPLY 
AND ENVmON- 
MENTAL 
CONTROL 

interface 


AC-LINE ZERO-CROSSING 
DETECTOR SIGNAL 


Figure 1: A block diagrcim of ths Abilit^phone. 


in five minutes, the Abilityphone dials an emergency 
number. This assures the user that help will be sum¬ 
moned even if he or she can't get to the phone. 

Reminding. The Abilityphone can be set to remind the 
user at predetermined times to perform routine tasks that 
are necessary to prevent a crisis. This function is ideal for 
providing prompts to take medidne, eat special meals, or 
change position to avoid pressure sores. 

Automatic answering. After three rings, the Ability¬ 
phone will answer itself, allowing the user with limited 
mobility additional time to get to the phone. 

Repeat dialing. When a dialed number is busy or the 
party called fails to answer, the Abilityphone will redial 
the number until the party is reached. 

Conclusion 

You might wonder if all the time and effort that goes 
into building such equipment is worth the benefits to its 


users and to sodety, I can't answer the question for socie¬ 
ty, 1 can only hope society sees that through the use of 
such equipment, it will gain more productive members. 

As a user, however, I can attest to the AbOityphone as 
invaluable. Of all my electronic devices {electric wheel¬ 
chair, door opener, and computerized voice synthesizer), 
the Abilityphone makes me feel most secure. One of its 
4CH>dd features, a monitoring function, is a good exam¬ 
ple. I can set it so that, at predetermined times, the ter¬ 
minal can ask me, "Are you OK7" Then if neither I nor an 
aide presses one of its 22 keys within 5 minutes, the 
phone will call for help on its own. 

I used to panic when my morning personal-service aide 
was 15 minutes late to get me out of bed. Now when that 
happens, I wait serenely to hear the phone say, "Are 
you OK?" And if nobody answers its musical ring within 
five minutes, it announces, '1 am calling for help 
now. . , ,"■ 
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biterestedinUie 

WUPersonal 

ComputeF? 


I f you're interested in 
the IBM Personal- 
Computer then you 
need PC magazine. 

PC magazine is the 
Independent Guide to IBM 
Personal Computers. Each 
issue is packed with 
information for everyone 
interested in IBM Personal 
Computers. 

PC magazine tells you how 
to put together the best IBM 
"PC" system and then how to 
get the most out of it. Each 
issue brings you hundreds of 
colorful pages of evaluations, 
insights, and straight talk from 
respected experts— 
professionals in computer 
science as well as writers, 
businessmen, lawyers, 
educators, and many others. 

PC covers software, 
hardware, applications and 
most every topic of 
importance to the thousands 
of IBM Personal Computer 
users who read it. To ensure 
that we give you the 
information you need, PC 
includes a special "User-to- 
User" section, as well as a 
"PC Wish List", and news 
about IBM Personal 



Computer clubs, events and 
publications. 

For a limited time, you can 
subscribe to PC at NO RISK 
and still receive a 25% 
discount off the newsstand 
price. Enter your subscription 

r- 

I Name _ 


now. If not fully satisfied when 
you receive your first copy of 
PC, simply return your mailing 
label within 15 days for a full 
refund. 


This is the 
megazme 

that teiis you 
ailalMiutit. 


Address 
City_ 


State 


Zip 


□ 6 issues/$14,50 

□ Check enciosed 


□ 12 issues/$27,00 □ 24 issues/$46,00 

□ VISA □ MasterCard □ Bill me 


Card # 


expires 


□ I already own an IBM “PC” 

Dept B9, 

PC Magazine 
1528 Irving St,, 

S.R. CA 94122 


□ I am thinking about buying one 

Phone Credit Card Orders to: 

(Tdl Free Number) 

CaJifornJa: 800/792-0990, ext. 113€ 

All Other States: 000/227-3000, ext. 1136 

BYTE 9 


Circle 366 on inquiry card. 
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Fast! 

Thesaurus software 



Im’n 




ImJ 

MC!". 
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Good writing is hard writing. And finding just the 
right words is the hardest part. You could use a 
thesaurus—but who wants to wrestle with a five 
pound book? So you go with what comes to mind. 
And your writing suffers. 

No more! Thanks to the Random House 
Electronic Thesaurus' . As these actual photos at 
right show, you can now have instant, on-screen ac¬ 
cess to more than 60,000 synonyms indexed to the 
4.700 most used and overused words in English. 
Without exiting your word processing program. With¬ 
out waiting more than two seconds, on average. 
Without giant hard disks. Without complex direc¬ 
tions. And your selections are automatically inserted 
into the text. 

The Random House Electronic Thesaurus'" 
tits all systems: The 60,000 synonym version 
requires 240K. Abridged versions are available in 
80k and 150k sizes. You can update to a larger size 
for just $25. The software is totally compatible 
with WordStar*^ 2.6, 3.0 and later. Or use it directly 
from CP 

It comes in all popular system formats, by mail 
from Dictronics or from your local dealer. Peachtext" 
(Magic Wand'') users can buy it from Peachtree ven¬ 
dors or directly from Peachtree Software This fall, 
look for Osborne', Scripsit" Easy Writer^" and 
WordStar-IBM^ versions. 

The Random House Electronic Thesaurus is 
based on the popular Random House Thesaurus, 
edited and backed by one of the most respected 
names in publishing. It will change the way you fee! 
about writing. The price is right, too—only $150, 

And we ll even throw in the book. 


I 

I 

I 


■ 

\ 


T 

I 

I 

I 

I 


For information and orders, please call: 
Dictronics Customer Service at 

505 - 281 - 5444 . 

Master CJiarge and Visa Accepted 
Or complete coupon and write- 

Dictronics 

PO Bo 3< 367, Tijeras. NM 87059. 
□ENCLOSED IS $150. RUSH ME 
THE RANDOM HOUSE 
ELECTRONIC THESAURUS 
□SEND ME INFORMATION RIGHT AWAY 

Name 


Comouter Manufaclurer 


OoeratiuQ Svstem Disk Size 



Dealer Inquiries Invited—please call: 
Dictronics Busmess Office at 212-554 0746 


tc**m , H I7 li: 'ff 






To find a synonym, simply position your cursor 
on the desired word Or just type the word 



R|] II' is fflir wnE' 'c lli' mi wit 

MflKri iMii’K: Iff TT™ Jill fifR! m ‘t? 

itrttn- ^ur nr t it ^Tiii_Md_p£xsi. 

tkt ii| ifiiii Tour diiici l- t, 

( 

Itii ImriH Itovrt Uie1r»nic 3h«uupui wjU yeyr 


When you press ESCAPE twice—or a special key 
in custom installations, the top of the screen clears 
and fftls with up to 100 synonyms. When you find a suitable 
synonym, bring your cursor to it and press ESCAPE again. 




i XI’ fiu ’ ! ' - 1 . ' pr, .fuL 

Rll iwr U : ■ _ kt . 

I . -. . I , — 

"if fta - 1 : tfc- 


IN r- • 

Id* 


Hvyif 1 h*,juni* iill - 

r'M ur- ina Uil .■■‘ihsf 





Your old word is deleted and the synonym is 
automatically inserted Or you can press 
RETURN and return to your text without making any 
changes, You can even scroll through the listings. 





















(BYTE Magazine written in braille) 


Braille Writing in Pascal 

A Pascal program, a strip of cellophane tape, and a rubber 
glove combine to make a line printer write in braille. 


Alfred Fant Jr- 
POB 26284 

Austin, TX 78755-0284 


Braille writing for the blind was de¬ 
veloped by the Frenchman Louis 
Braille, who was himself Minded at 
the age of three. Since the invention 
of his language in 1824, thousands of 
books, magazines, musical scores, 
and other literary works have been 
translated into braille. One of the 
most ambitious translation projects 
to date has been the braille edition of 
the World Book Encyclopedia by the 
American Printing House for the 
Blind in 1961. The largest project in 
the history of braille, it will probably 
be the last time such a large undertak¬ 
ing is done by hand. The final edition 
of the encyclopedia contained 136 
volumes—truly, a magnificent ac¬ 
complishment. 

Today, numerous publications are 
translated into this readable print for 
the blind. Still, it is not unusual for a 
book on the best-seller list to be re¬ 


maindered before it is finally brailled. 
This happens because there is much 
more material to braille than there is 
funding to do it. Blind people (and 
libraries serving the blind) are queried 


The software treats the 
braille characters as 
four lines of graphics 
output per line of 
braille type. 


periodically as to what publications 
they would like to see brailled next 
and to rank them by priority. The 
limited funds and computer time 
available make it mandatory to trans¬ 
late only those publications that 
would have the greatest readership. 


Hence, in a situation similar to 
military triage, many worthwhile 
books are never translated. 

My interest in braille translation 
began when a local Boy Scout troop 
asked for help in acquiring scouting 
materials for its new blind members. 
A survey of the literature found much 
in the way of audio-tape materials. 
Unfortunately, precious little 
material was in braille. The Scouts 
had found it difficult to use the tape 
library because they could not readily 
locate specific topics. You just cannot 
skim a tape as you can a printed 
braille book. 

I proceeded to I earn braille from 
the instructions given in the Scout 
Handbook, soon progressed to a col¬ 
lege textbook on the subject, and 
finally purchased a braille machine to 
use with the visually disabled boys. 
After months of practice, study, and 
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For serious business microcomputing, 
oniy one operating system 
exactiyfits. 


W 'hether you’re m business and do 
microcomputing, or in computing 
and sell to business, you’ll like OASIS* 
Not a hobby or scientific system warmed 
over for business use, 

OASIS IS the only operating 
system designed from the 
ground up for business. 


SEfflOOS BUSINESS 
COMES IN ALL SIZES. 

Whatever your business 
need, OASIS has the oper¬ 
ating system to match: 

8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that’s even truer now with 
new OASIS-16.** (OASiS 
exact business fit #1* 
choice.) 

ANY SYSTEM IS ONLY 
AS GOOD AS THE_ 

BUSINESS 

PROGRAMS IT RUNS. 


4> A W 


available, type ’HELP’ and the command 
function title—OASIS displays the 
syntax and options available. 

And it’s all in your language—not 
computerese. (OASIS 
exact business fit #5; 
user-friendliness.) 



HOBBY 


SCIENCE 


BUSINESS 


AND, AND, AND... 


Some of the best, most 
extensive documentation 
in the industry; a packed 
Application Software 
Directory; multi-level train¬ 
ing; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OASIS exact 
business fits through 4f12.) 


The acid lest for any business 
operating system is the application 
software available to run on it. There’s 
plenty for OASIS —for nearly any fob. 

And it's top quality, too, because our 
integrated tools are top quality—and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking ( OASIS 
exclusives! ); plus COBOL & 'C 
Languages. These tools are mandatory 
for high-quality business application 
program development—ask any 
developer, (OASfS exact business fit #2.- 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 
SOFTWARE INVESTMENTS. 

OASIS is custom-fitted to manufac¬ 
turers' hardware so application software 
developed to run on one OASIS 
equipped machine can also run on 
others—and is upwardly compatible 
from 8-bit OASIS Single-User to Multi- 
User, on up to OASIS-16. This kind of 
ap plication software portabili ty is 
exclusive with OASIS, 

Device independence allows various 
printers and terminals to be used— 
with no modification to application 


software: OASIS system software com¬ 
pensates for differences. (OASIS exact 
business fit fp3: portabiilty.) 

ACCURATE DATA & A SECURE 
SYSTEM REDUCE BUSINESS RISKS. 

Data integrity—a challenge for any 
multi-user system—is insured by OASIS 
File & Automatic Record Locking. With 
it, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
And it's still another OAS IS exclusive. 

For system security, there’s OASIS 
Logon, Password Privilege Level. 

User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/system security.) 

A FRIENDLY SYSTEM IS_ 

GOOD BUSINESS. 

For user-friendliness, OASIS sets new 
standards. Example: the EXEC Job 
Control Language is so smart it walks 
users through their applfcations— 
and around the operating system. 

With our ’HELP’ feature, if you are 
unsure of the functions and options 


Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 
business microcomputing, 
there is one operating system that 
exactly fits: OASIS. Call or write us 
today for details. 


' For Z&O. 

■ For 8066. 6BOOO, 28000, LSl-11. & Others. 




■ STRICTLY BUSINESS* 

PHASE ONE SYSTEMS, INC. 

7700 Edgewater Drive. Suite S30 

Oakland, CA 94621-3051 

Telephone 415/562-8085 TWX 910-366-7139 

I'm serious aboul my business— 
please send me 

□ OASIS-16 Manual. $75 

□ OASIS Manual, $60 

□ Free Application Software Directory 
and pul me on your mailing list. 

(Add £3 for shipping. California residents add sales tait ) 

Name_ 

St. (No Box#)__ 

City^_ 


Slate _ 


Zip_ 


□ Check enclosed □ UPS C.O.D. 
D VISA □ Mastercharge 


Card No. _ 
Signature. 


Exp. date. 
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NSS Offers 
An Incredible 
Advantage. 



NSS software, written specifically for Northslar’s 
ADVANTAGE", outperforms any software available for 
Northstar computer systems. Our fully integrated accounting 
package includes general ledger, accounts receivable, 
accounts payable, inventory control and payroll— 
the first Northstar payroll package. 

Why NSS software? If you’re a Northstar dealer, it means 
greater ease in closing sales of Northstar’s computer 
systems within vertical markets. Or, if you own a Northstar 
computer, it means greater flexibility and expanded capability 
for your Northstar as a business tool. 

Our vertical market applications, such as those we have 
developed for tire dealers, are the best on the market. 

Let the ADVANTAGE'"talk to you with NSS' unique cassette 
training tapes, demonstration disks and sales kits. NSS also 
provides dealer seminars and a toll free support hotline. 

That’s The Incredible Advantage! 


Order your Introductory 
Dealer Kit NOW 
or 

CALL TOLL FREE FOR 
MORE DETAILS 

1 - 800 - 722-3446 


ADVANTAGE and Northstar are registered 
trademarks of Northsler Comptrtera 



NATIONAL SOFTWARE 
SYSTEMS 
P-0- Box 510911 
Salt Lake City, Utah 84151 


hand-brailling of various scouting 
materials, I felt there had to be a 
faster way to translate our literature. 
Eventually, the idea of a computer 
translation came to my mind. 

While working on a program to 
graph multifunctions on a line 
printer, I devised a software method 
to allow brailling on a standard line 
printer with no permanent modifica** 
tions> Basically, the software treats 
the braille characters as four lines of 
graphics output per line of braille 
type. I hasten to add that you have to 
add a strip of specially prepared cello¬ 
phane tape to the printer, but it is not 
necessary to remove the inked ribbon 
or readjust the printer s impact force. 
Indeed, regular printer output can be 
handled concurrently with the braille 
output. 

The Latex Cushion 

The devised modification for the 
line printer had to be simple, quick, 
and easily removable. The solution 
was a 9-ioch strip of half-inch-wide, 
double-stick cellophane tape covering 
a similarly sized strip of thin latex 
rubber, which was cut from common 
household gloves used for dishwash¬ 
ing. The best results were obtained by 
using so-called flock*lined gloves. 
Place the latex side of the strip against 
the cellophane tape, leaving the flock 
lining exposed. Finally, press this as¬ 
sembly into place on the metal platen 
behind the computer paper. When the 
printer head strikes the paper, it will 
leave an indentation because of the 
minute additional travel afforded by 
the flock cushion. 

Please note that the double-stick 
tape must be completely covered by 
the latex strip. This is very important 
because if any part of the tape is ex¬ 
posed, the computer paper will drag 
on it and cause paper-feeding jams. 
Of course, if you have a printer that 
uses a rubber platen (for example, an 
IBM Selectric), you would be able to 
eliminate the latex-tape cushion alto¬ 
gether- 

The Software 

The accompanying program (see 
listing 1) is written in standard, trans¬ 
portable (we can hope) Pascal, 
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“My Legend memory expansion cards enhance 
my Apple and are a superb product ior the Apple 
Computer.' 

I think the cards are mapped appropriately 
for extra storage. 

The software supplied makes the cards useful 
even for those who can’t modify DOS on their own. 

I look forward to upcoming products from 
Legend." 

Steve Wozniak 
Co-Founder, 

Apple Computer, Inc. 


If Steve Wozniak, Co-Founder of Apple Computer, 
Inc., thinks this highly of Legend products, we’re 
doing something right. 

Go to your nearest computer dealer today and find 
out for yourself about Legend products. 

The Original Hl-Denslty RAM Products 
for APPLE II 



IGcgcnii 3nint0trica 

2220 Scott Lake Road 
Pontiac, MI 48054 
(313) 674-0953 Office 
(313) 674-1340 Modem 

Europe: B.I.P, 

25 Rue DuMont-Cenis 
75018 Paris, France 
(1) 264-02-32 

'Apple n is a product oi Apple Computer, Inc. 


Circle 265 on inquiry card. 












Chances are^ 

You've already purchased 
two-thirds of our digital, 
programmable 
oscilloscope. 



AppJe tL AppEe fl Rus^ Disk l\ and Sil«ntype are tr^cnarks Cff Apple Computa^, Inc. Epson M>C-80 is a trademark of Epson America. 











low for $995you can have the rest. 


In a word, the Model 85 
cope"^” is a dual channel, DC 
50 MHz, fully programmable, 
ital memory oscilloscope de- 
ned to operate with any Apple 
' a Apple II Plus™ equipped 
h Disk ir“ and display, 4SK 
rmory and DOS 3.3. 

But don't let aScope's re- 
irkably low price deceive you. 
cause in about 80 percent of 
design or test applications 
ere tils sort of instrument 
uid be used, aScope will per- 
m onpar with systems in the 
5,000+ category. (Something 
feel comfortable saying, hav- 
spent a number of years 
rking in research and devel- 
nent for one of the world’s 
ding suppliers of those 
5,COO instruments.) 

Still, we recognize it's a 
newhat extraordinary promise. 



system. But frankly, we suspect 
you are probably as intrigued 
as you could be on the fiasis of 
one advertisement. 

So we’ll proceed with a few 
action recommendations de¬ 
signed to accommodate anyone 
from the casually curious to the 
virtually convince. 

First, you should call 800- 
547-4445. That will provide you 
with an aScope data sheet ^ 
an opportunify to determine 
whe&ier you'd like to invest $10 
in our comprehensive aScope 
demonstration disk. 

Or simply yield to your initial 
impulse and order the system, 
safe in the knowledge that 
(a) you may use the system for 
fineen days, and if not satisfied, 
return it, and b) NWIS system 
engineers stand ready to assist 
you with any questions you may 



. MMiEF-lUnl SrnBRfiE 
I.OAP flfnERtEHCE HAUMFOIIH 
uqEiiLasciieF 30 up sthrAgr 
WlWEiLAtClStm 

.PElUWt TO MclLLDBCaPt 



Single keystroke calls aSccpe^** 
operations menu. AJI sub-rniEnus 
provide cofnplete prompting. 



A reference waveform loaded from 
disk into Channel 2 for comparison 
with active signal on Channel 1. 



Cross-cursor Indicates point 
where aScope^'* digital voltmeter 
(DVfv^ is cafoilating waveform 
voltage for display at bottom of 
screen. 



One example of a user-defined 
co-resident BASIC progrann; In 
this case designed to pTot an 
amplitude response curve for an 
active fi-lter, 


, perhaps before telling you what 
cope can do, we ought to tell you 
N it does Ft so inexpensively. 

Essentially what we've done is depart 
ically from the existing instrumentation 
hitedure upon which all currently avail- 
e digital programmable oscilloscope 
terns are dependent. It simply doesn’t 
ke sense to combine a stand-alone 


land width ; DC to >60 MHz equivalent time 
igitizing (-3dB) DC to > 10 KHz resolvable 
/ith real-time digitizing (—3dB) 
iesoiution : 8 bits {1 part in 256) 
iange : 10ns/divisionto20ayivision 
iensitivitv : 5mV/division to 5V/division 
iput Impedence ; IMHand20pF 

grammable oscilloscope with a con- 
ler when to a great extent the micro- 
nputer circuitry and capabilities of one 
already availstole in the other. So we 
n't combine, we Integrated. Making the 
cope a peripheral part of the computer, 
splying only what was necessary to 
ke the computer a hgh-perfornnance 
trument. An instrument capable of 
igs until now assumed impossible for 


any^ere near its price. 

Things like \Miat, you wonder? 

Well naturally, since aScope is fully pro- 
gr^mable you may configure a setup, de¬ 
fine the analysis of the acouired data you 
desire and produce an end result display in 
whatever form is most productive. Many 
frequenfiy performed routines are already 
part of aScope’s software. However, be¬ 
cause no two engineers' needs are exactly 
the same, the system’s architecture was 
designed to accommodate consid&able 
user modificaticn via co-resident BASIC or 
assembly language programs. 

In addition, aScope will average 
waveforms. Store a waveform on disk in 
binary or text form. Store instrument con¬ 
trol settings for future automated setup. 

Or load and display reference waveforms. 

aScope is also equipped to deliver 
waveform voltage readings utilizing a 
cursor-controlled digital voltmeter, And 
to generate hard copies via an Epson 
MX-SO^'" or Silentype^” printer. 

Space permitting, we could go on about 
the menu-driven commands and other 
user-sensitive features we've built into this 


have regarding aScope capabilities and 
applications. 

The $995 Model 86 aScope. We admit 
the performance it delivers for the money 
is so remarkable, it may initially strike you 
as unbelievable, However, when you recall 
all the breakthrough products this indusfry 
has seen over the last decade, sounding 
unbelievable at first is practically a tradition, 



NORTHWEST 
INSTRUMENT 
SYSTEMS, INC. 

RO, Box 1309 
Beaverton, Oregon 
97075 

800-547-4445 
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Listing 1: BRAILLE, a Pascal program that converts standard English text into standard Form I braille. 


10/21/SI *) 

(tt FTOGRAHMER! ALFRED FANT, G.A.E. ^> 

C ^ #) 

( * FROGR Atl: DR AILLE 'ft) 

(^t abstract: ^) 

THIS PROGRAH IS DESIGNED TO PRODUCE REVERSE^' BRAILLE FOR 
USE WITH AH STANDARD LINE PRINTER, THE BRAILLE CHARACTER ARE 
REVERSED TO ENABLE TACTILE READING ON THE BACKSIDE OF THE PAPER- ^t> 

iir) 


PROGRAM BRAILLE; 

CONST P"^0’^’ i Yc*ur print€!r m-i-Y giv* better ri5Eult& ujith *'0" or > 

VAR 

CAPITAL,HUMBER,CELL,FORM.I,JsINTEGER; 

CHARACTER:CHAR; 

TA, TEL TC:PACKED ARRAY E1,,801 OF CHAR? 

TEST27t TEST27CS PACKED ARRAY Cl,,303 OF CHAR ; 

PROCEDURE CONVERT (VAR CHARACTER: CHAR); 

BEGIN ('frCONVERT^) 

CASE CHARACTER OF 



: 

CELL:= 

=IJELL^ 2; 



y 

: 

BEGIN 

TCCCELLH23:^P; 

CELL:^CELL+4; END? 

C ' 

" 

BEGIN 

TBCCELLT 

TCCCELL3J 

==P; TBCCELL3-2] : =P; 
TCCC:ELL+2!:=P; 

CELL:=CELL-3 4; END; 

") 


BEGIN 

TBCCELLI! 
TCCCELLTi 

! =P; TBECELL^^2] s =P; 
i^P'. TCCCELL42!:==P; 

CELL:=CELL44; END; 


m 

BEGIN 

TCECELL+23:=P; 

CELL:=CELLH-4; END; 

■ 


BEGIN 

T El C CELL 3 

=P; TBtCELL't2]: :r:p- 

CELLi:=CELL+4; END; 


' 

BEG IN 

TBECELL] 

TCECELL3 

-P; TBECELL^‘2] :=P; 

==P; 

CELL: = CEL L4-4; END; 


■ 

BEGIN 

TBECELL] 

TCECELL] 

==P ; TBECELL^'2] : -P; 

:rrp* 

CELL:=CELL]4; END; 

, 


BEG IN 

TBECELL] 

=p? 

i::ELL:=CELL]-4; END; 

s'" __ 


BEGIN 

TCECELL] 

=p; TCtCELL-E2!:=P; 

CELL:-CELL+4; END; 

y m ^ 

1 


BEGIN 

TBECELL] 

^P5 TCECELL!s^P; 

CELL!=CELL+4; END; 



BEG IN 

TBECELL] 

=^P; TBECELL+2! : =P; 

CELL: ^CELLH 4; END; 

" ?■' 


BEGIN 

TBECELL] 

TCECELL,] 

^P; TCECELLH'2]: =^P; 

CELL:=CELLH'4; END; 

y 1 y 

= 

BEGIN 

TBECELL] 

TCECELL] 

TBECELL b2J S =-F; 

-p; 

C:ELL:^CELL-t4; END; 


s 

BEG IN 

TAECELL K2] ! =^P; 

CELL; OCELL I'4; END; 


n 

BEG IN 

taecellh"2];^p; tbecell ^2] = -p; 

C:ELL:-^CELLH4; END; 

c ' 

« 

BEGIN 

TAECELL]: 

i TAECELL-*-2] : =p; 

CELL;=CELL+4; END; 

' d-^ 

p 

# 

BEGIN 

TAECELL]: 

TBECELL]: 

:==P; TAECELL+2!:-P; 

! =P; 

CELL:^CELL+4; END; 


; 

BEGIN 

TA E i::ELL4 2] ; =r.pi, TBECELL! : ^P; 

CELL: ^CELL-14; END; 

f 

te 

BEGIN 

TAEi::ELL'^2] : ==P; TAECELL! = =^“P; 
TBCCELL-^2]:-P; 

CELL:=CELL+4; Er4D; 


■ 

BEG IN 

T A E LELL]■ 
TBECELL] : 

—P; TACCELL+2!:=P; 

:=p; TBECELL-t2]: =P; 

CELL:^CELL+4; END; 

h 

■P 

BEGIN 

TACC:ELL»-2]:=P; 

TBLCELLh- 23!=P; TE[:CtLL3:=P; 

C:ELL;=CELL-b4; EI4D; 


: 

BEGIN 

TAECELL!: 

E -p; TBECELL 1-2! s=F; 

CELL:=CELL^4; END; 

Cj - 


BEGIN 

TAECELL]: 

TBECELL!! 

: =p; TB CCELL-K2!: -p; 

CELL:-CELLh4; END; 

Listing 1 continued on page 260 
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The Most Versatile Integrated System Available! — Without Compromise. 


From the crystal clear monitor with a 
true typist keyboard to the high 
performance switching power supply—an 
engineered solution—the 5000 IS system 
is designed with lEBE standard SI 00 Bus 
architecture, giving you the flexibility and 
compatibility expected of an industrial 
grade computer. 

Now you can have 1 MByte Floppies, 
25 MByte Winchesters with ECC, 
extended RAM memory (beyond the 
basic 64K), various peripheral controUers, 
and best of all, the 5000 IS can serve as 


the host processor of a multi-user, multi¬ 
processing system. Up to four I/O 
processors may be resident in the 5000 
IS. each with its own Z80 Micro¬ 
processor, 64K of memory and two Serial 
I/O Channels. 

With this flexibilily you can configure 
the highest performance, lowest cost 
multi-processing system availabte. 

Memoiy parity—of course! Two year 
warranty—naturally! 

For complete information and 
specifications on the 5000 IS plus the 


location of your nearby IMS Internationa] 
dealer, call or write today! 

(714) 978-6966 or (702) 883-7611 

^ 28D0Lockheed W&y 

III k\/J Cits NVSaM 

I ^ I V^/I 910 395 4061 

IIUTERiyATlOMAL 

We Build Computers As If Your Business 
Depended On Them. 

S&e i/s m Faff COMDEX f/QQth 1144 for more st/msesf 


IMS INTERNATIONAL DISTRIBUTORS: Argentina 

Canada 

France 

India 

Korea 

Netherlands 

So. Africa 

Sweden 

United Kingdom 

Australia 

Chile 

Greece 

Israel 

Malaysia 

New Zealand 

Singapore 

Switzerland 

USA 

Austria 

Ecuador 

Hong Kong 

Italy 

Mexico 

Phillipines 

S[Biii 

United Arab Imeiates 

West Genaany 


Circle 230 on Inquiry card. 
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THE COMMODORE 64.0NLY $595. 

What nobody else can give you at twice the price. 



“TIE COMMODORE 64 
COULD BE THE 

MICROCOMPUTER MDUSTRY*S 
OUTflANDMG HEM PRODUa 
MTRODUCnON SMCE 
THE BRTH OFTHB MDUSTRY." 

-ShEARSON/AMERICAN EXPRESS 


They're speaking to a group as interested 
as anyone else in the future of computers: the 
people who buy stock in the companies that 
make computers. 

If, on the other hand, you're a person 
whose livelihood depends on a personal com¬ 
puter—or whose leisure time revolves around 
one—what follows should impress you even 
more than it impresses investors. 

MIGHT MAKES RIGHT . 

The value of a computer is determined by 
what it can do. What it can do is largely deter¬ 
mined by its memory. 

The Commodore 64's basic RAM is 64K. 
This amount of power is unusual enough in a 
micro at any price. 

At $595, it is astonishing. 

Compared with the Apple II+* for in¬ 
stance, the Commodore 64'” offers 33% more 
power at considerably less than 50% of the cost. 

Compared with anything else, it's even 
more impressive. 

PILE ON THE PE RI PHERALS . 

Because the basic cost of the 64 is so low, 
you can afford to buy more peripherals for it. 
Like disk drives, printers, and a telephone modem 
that's priced at around $100. 

This means you can own the 64, disk 
drive, printer and modem for a little more than 
an Apple 11+ computer alone. 

HARD FACTS ABOUT SOFTWARE . 

The Commodore 64 will have a broad 
range of custom software packages including 
an electronic spreadsheet; business graphics 
(including printout); a user-definable diary/ 
calendar; word processing; mailing lists, 
and more. 

With BASIC as its primary language, it is 
also PET BASIC compatible. 

The Commodore 64 will also be program¬ 
mable in USCD PASCAL, PILOT and LOGC5. 

And, with the added CP/M* option, you 


will have access to hundreds of exciting soft¬ 
ware packages. 

THE FUN SIDE OF POWER . 

The Commodore 64 can become very 
playful at a moment's notice. 

You can use Commodore's plug-in game 
cartridges or invent your own diversions. All 
will be enhanced by brilliant video quality 
(320 X 200 pixels, 16 available colors, 3D 
Sprite graphics), plus outstanding sound. 

The 64's built-in music synthesizer has 
a programmable ADSR (attack, decay, sustain, 
release) envelope, 3 voices (each with a 9-octave 
range) and 4 waveforms. All of which you can 
hear through your audio system and see in full 
color as you compose or play back. 

NO W'S YOUR CHANCE . 


If you've been waiting for the "computer 
revolution," consider it as having arrived. 

Through its 25 years of existence. 
Commodore has been committed to delivering 
better products at lower prices. 

Today, the company's vertical integration 
has resulted in the Commodore 64's price per¬ 
formance breakthrough heralded by Shearson/ 
American Express. 

Visit a Commodore Computer dealer and 
discover the 64 soon. 

It will expand your mind without deflating 
your wallet. 

CP/M* l$a tradamark at Digital Hesaarch.. Irtir. 

[Commodore Business Machines/Person a I Systems Divisio^ 
I RO. Box 500 Conshohocken, Pennsylvania 19428 I 

I Please send me more information on the Commodore 64. I 

I Name_ ! 

I Address_ I 


City_ 

Phone 


L 


State_Zip, 



commodore 

COMPUTER 


BY-S I 

_I 
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Listing 1 continued^ 


1 ^ 



' V 

' W 


BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 

BEGIN 


TACCELL^-IO s=P? TCC CELLi-23 s-p? 
TAt CELL42I;=P; TBDCELL4 
TCECELL+23!=^P; 

TACCELLJs^P; TACCELL+23s==P? 
TCtCELL+2Ji=P? 

T A C CELL, ] : =P I TA C CELL4-2 3 : =P ? 
TC:CCELL42I; =P; TEiCCELL 3 = =P! 


C:ELL:=CELL-i'4? 

CELL:=CELL+4? 

CELL:=CELL+4; 


CELL:=^CELL+4? 


TA C CELL H 2 3:= P1 TB C CELL 3:5 
Ti::CCELL^2]:-P? 

TACCELL3:==P? TACCELL ^2 3 :-P; 
TBi:CELL+2 3 = =P; TCC CELL H23 : ^P 
TAtCELLl: -P? 3 Ai:CELL+2 3 : 
TBCCELL+23;=P; TCCCELL4-23 =-P 
TALCELL4 23:=^P? TBCCELL3!=P^ 
TB[CELL+23 : =^P; TCC CELL+23 : 

TA L CELL 3 : =P; T B L CELL t-2 3 : =P ? 


CELL:==CELL+4 

? CELL5=CELLi-4 
TBLCELLls^P; 

; CELL:=CELL+4 

? CELLS =CELL+4 


TCCCELL+23s=P; 

TACCELL3s=^P? TBC CELL! s 
TB L CELL+2 3 s =^P; TCCCELL423 = =P; 
TACCELL4-23 5=P; TCtCELL 3 s i:^P? 
TCCCELL+23:=^P? 

TACCELL4-2 3;=P; TBCCELL4‘23:-P? 
TCCCELL+23:=^P; T CCCELL3 s ==P5 
TACCELLIs^P; TBCCELL3si=P! 


CELLS ^CELL^-4; 
cell:^CELLH 4; 


CELL:=^CELL+4i 


CELL:=CELL-)-4^ 


end; 

END; 

end; 

END; 

end; 

end; 

end; 

end; 

END; 

END; 

END; 

END; 


end; 

END; 





TBCCELL4 23:=^( 

TCCCELL3s==P; 

(::ELL:=CELL4 4; 

END; 



BEGIN 

TACCELL3s=P; 

TACCELL4-23: =P; 






TCCCELL3s^p; 

TCCr:ELL+23:=P; 

CELL:=^CELL+4; 

END; 



BEGIN 

TACCELL3:-P; 

TACCELL-i-23:=P; 

TBCCELL3s=P; 





TCCCELL3:=P; 

TCCCELL+23:^P; 

CELL:=CELL44; 

END; 



BEGIN 

TACCELL3;^P; 

TBCCELL423:=P; 






3CLCELL3:=P; 

TCCCLLL423:^P; 

CELL!=^CELL-i-4; 

ei^id; 


GTHERNI3E WRITELNC •^ERftOR- UNPRINTABLE CHARACTER: ^ , CHARACTER ) ; 
(^CASE*) 

CONVERT 


BEGIN (*BRAILLE^> 

RESET(INPUT >; 

REPEAT 

FOR TO 20 DO BEGIN TEST27C 1 3 s ; TEST27Ctn: = ^ END; 

I S”0; 
j:^0; 

REPEAT 
I: =H l; 

READ (CHARACTER); 

TEST27CCI 3:^CHARACTER? 

IF TEST27CC13 = ^ ^ AND TEST27i::t I -13 =" " THEN I:=I“1; 

IF fliHARACTER IN CA-^, .Z" , ■ *'90 THEN 

UNTIL I+J 20 DR (I+J >= 15 AND CHARACTER^' '^ ) OR EOF (INPUT); 

(* Reverse letter 

FOR i;=l TO 20 DO TEST27C13==TEST27CC21-13; order to allouj 

<> tactile readiri^^?^) 

FOR l:=l TO SO DO BEGIN 

TAEI3:==-' Intialize Braille ¥:) 

TBCI3:^-' C St Print buffer st) 

TCC 13: 

END; 
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Listing 1 continued: 


I s =0? 

CE:LL;^n 

REPEAT 

CAP IT AL * -O 5 i Flag to indicate c a i t a 1 s > 

NUMBER !=0" C to indicate numbers > 

Present Braille Cell 

CHARACTEr:R!=TF:ST27[ I]; C Position number 

IF CMAFiACTER IN C A - , . Z " 1 
THEN BEGIN 

CAPITAL.:^!? 

alloujs space for car^ital Bis»n ) 
CHARACTER s ='-C:HR ( ORD C CHARACTER > +32); ( ^C i ve s lower ) 

END" Crease char-- -R ) 

IF CHARACTER IN C "0^ . -3 
THEN BEGIN 

NUMBER 

( ^ all ouis B pace f or- n unibe r s i e n 
IF CHARACTER^ ■'0 ' THEN CHARACTER: “ ^ k 
ELSE 

CHARACTER: =^CIIR (ORD (CHARACTER > +4S ) ^ 

END; 

CONVERT (CHARACTER); 

IF CAPlTAL=-^i THEN BEGIN 

TCCCELLI:=^P^ 

CELLS^CELL+3; 

END; 

IF NUMBER- 1 THEN BEGIN 

TA[CELL]s=P; 

TDCCELLJ:=P; 

TC[CELL3:^P; TCCCELL-i i ]s-p; 

CELL:=CELL+3; 

END; 

UNTIL I-2il 


DEBUGGING TOOL: Used to write the Enstlish forwards and backwards 

< ^ NR ITELN < TEST27C, . TEST27 ) ; 


NF^ITELN; C ) 

NRrFELN<TA)" Used to write the three line Braille cells 

NRI TELlvl ( TB > * < ) 

NR I TELN < TO ? 

UNTIL EOF(INPUT) 

END. (^BF^AILLE^) 

Special program functions have been 
avoided in the interest of dissemi¬ 
nating this program as widely as 
possible. 

The listing consists of the main pro¬ 
gram BRAILLE and the procedure 
CONVERT. BRAILLE reads a text 
file character by character until it has 
20 letters and/or blanks in its buffer. 


This restriction of 20 characters is 
used because only about that many 
braille cells will fit on the standard 
80-column page. BRAILLE then calls 
CONVERT to translate each charac¬ 
ter into its corresponding braille cells. 
However, since capital letters and 
numbers require two braille cells for 
their proper interpretation, there will 


not always be exactly 20 braille cells 
on each output line. The program 
continues to loop back and forth be¬ 
tween the reading and the translating 
until the end-of-file marker is reached 
on the text file. The program then ter¬ 
minates. A sample of the program 
output is shown in listing 2. 

Although the reader obviously can- 
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90 Percent Perspiration 

Almost every story has a "story 
behind the story,and this article is no 
exception. Just as Thomas Edison tried 
thousands of materials for his first light 
bulb filament before finally discover¬ 
ing his wife 5 cotton thread, I spent 
many months trying to come up with 
the right material for the braille printer 
pad. It wasnt easy. 

I started with a pair of latex surgical 
gloves and found them to be too thin. 
Our blind Scouts, reading franscri^fs 
prepared with this materialf com¬ 
plained that the braille faded after only 
a few readings. 


I therefore tried strips cut from 
thicker and softer gloves, but the 
printer then began to jam. No matter 
how many different materials I tried, 
nothing seemed to work quite right. 
The answer had to he there — some¬ 
where. 

Success finally came with my dis¬ 
covery that flock-lined gloves were 
available at the Safeway supermarket. 
The cotton lining of these gloves pro¬ 
vided just the right amount of padding 
for the computer brailling idea to 
work. Thomas Edison would have 
been proud. 


not "feel” the indentations on the 
reverse side of listing 2, this output 
has been used successfully with the 
blind Boy Scouts. The monthly troop 
newsletter is now produced in both 
braille and regular print. As a result 
of this newsletter, we have found that 
the best indentations occur on thicker 
paper. The indentations are good for 
only about 15 readings by a blind per¬ 


son, after which the braille becomes 
too faded to allow correct letter iden¬ 
tification, Even so, this method is 
ideal for short-lived publications such 
as newspapers and correspondence. 

You may have noticed that 
BRAILLE allows at most only four 
words to be printed per output line. 
Though Braille does have a hyphen to 
mark divided words, it is better to 


divide as few words as possible. From 
personal studies of computer dic¬ 
tionaries, I know that five-letter 
words make up the vast bulk of the 
English language. Therefore, the pro¬ 
gram counts characters and looks for 
a space from the fifteenth to twentieth 
character (a word break). If a space is 
found, the line is ended. Otherwise, 
the line is broken after the twentieth 
character. Four brailled words may 
occasionally fit on the line of 20 
braille characters, but it is wise to 
keep a one-word safety margin. 

This program produces what is 
known as Form I or Grade 1 level 
braille. In Form II braille, abbrevia¬ 
tions are used to increase the number 
of brailled words per page. These 
standard braille abbreviations are for 
often-used words and letter combina¬ 
tions in the English language. This 
program does not address this ques¬ 
tion because of memory require¬ 
ments, On a larger computer, how¬ 
ever, it would be easy to program a 
look-up table for these abbreviations 
and their braille counterparts. Table 1 



CAN'T MAKE ENDS MEET? 


We couldn’t either. At least, not until 1978 when we 
began connecting RS-232 devices to IEEE-488 
computers with our family of serial interfaces. Three 
units available for use with Commodore's PET/CBM, 
the HP-85, Osborne-1 and others, plus our auto- 
answer/auto-dial 103 Modem, automatic calling unit 
(Operator), and data communications software. All with 
cabinet, one-year warranty, documentation. Priced 
from $129-389. Details from Sam Edwards: 



#T1IW 


Depl. B.. 3444 Hancock St., San Die 90 , CA 92110 
(714) 296-2115 •TWX 910-335-1194 
VISA/MasterCard * Dealer Inquiries Welcome 




COMPARE FIELDS 


BLOCK MOVE 


MULTI-PROGRAMMER 

latures SYSTEM-IO 


Features: SYS 

Dedicated keys and large 
display vocabulary for ease of use. 

I/O - 6 baud rates, 13 formats including 
Intelfec, Textronix and Motorola. 
EPROMs, E^PROMs and bipolars. 

Gang option - programs eight at once. 

' Remote control option. 


$1,295 


PROGRAMS 
OVER 250 
DEVICE TYPES 


FUNCTIONS 


DISPLAY DEVICE DATA LOAD DATA 


EDIT RAM DATA 
DEVICE PROGRAM 
TYPE SELECTION 

iBlvmelKl 

100 East Linton Blvd 


CRC ' DEVICE/RAM 
CRC - RAM 


FILL MEMORY FIELD I/O HOST PROMPT 


DIAGNOSTICS 
and more . . 


COMPUTER SYSTEMS CORP 

Delrav Beach. Fla. 33444 (3051 273 £051 
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On Your Microcomputer 
Investment 




MICROCOMPUTER TAXSYSTEMS, INCORPORATED 

22458 Ventura Boulevard, Suite E. Woodland Hills, California 91364 (213) 704-7800 


Up until now, you might have 
thought that microcomputers 
weren't powerful enough to 
handle those returns you send 
off to your computer service 
bureau each tax season. Micro- 
Tax'” and your microcomputer 
with CP/M* changes all of that. 

With Micro-Tax'” you can save 
time and have the complete 
security of total in-house, com¬ 
puterized tax preparation. 
Nothing ever leaves your office. 
You won't give up versatility 
and power either. Micro-Tax’” 
computes and prints over 30 
schedules and forms for multi¬ 
ple clients, even partnership 
and corporate returns. Micro- 
Tax™ can also compute depreci¬ 
ation by individual items or 
groups as well as handling the 
accelerated cost recovery sys¬ 
tem. Underpayment penalties, 
self-employment taxes, mini¬ 
mum and alternative minimum 
and maximum taxes as well as 
income averaging are all com¬ 
puted automatically. Plus, each 
tax season Micro-Tax™ can 
provide you with an update 
package quickly. 

Micro-Tax'* is friendly. Data 
entry is organized very much 
like the sequence you use In 
manual tax preparation. It's flex¬ 
ible too, because you can jump 
to a specific form and complete 


the instructions given by the 
computer. 

Micro-Tax'” is your answer to 
the already high and increasing 
costs of computer service bu¬ 
reaus. You will be able to enter 
data at the time of the client 
Interview,.and produce returns 
that look exactly like those re¬ 
quired by the government, right 
in your own office. In the batch 
mode, you can enter data all day 
and print returns at night. That’s 
productivity, and it leaves you 
time for more creative approach¬ 
es to your client’s tax problems. 

For more information call 
your local software dealer 
or call direct. 


1040, 10404 X 

1M5 ,11 ao. 
n2os 

A, e. C, E, ES, 

G, SE X 

0, F, X 

K, K-1 

B, RP 
1116 

2106 X 

2119 
2a 10 
2220 

2440 

2441 X 
3466 

3903 

4137 

4662 

4625 

4626 
4664 
4726 
4737 
4635 
4952 
4972 

5695 X 

62S1 

6262 

6705 

ACRS 

BATCH 

Print 

Subsmute x 

On SftS 

Forms 

Blank 

Paper 

Con|iF!uooa 

Preprinisd 

Forms 

S195 00 


AND PORMS iNCiUDEO 

Level 2 Level 3 

PROFESSIONAL PARTNERSHIP/ 
PACKAGE CORPORATE 


TrenS^ 

parencias $ 50 
22 state refurns covered 
Yearly Updates Available Tor all 3 leveEs 


61.000 

6100 


it rather than starting 
with the 1040. Just 
choose the func¬ 
tion you want 
on the Micro- 
Tax’” menu, 
and follow 


*CP/M is a regtstered tradfimark of Digital Resaarch 
‘Micro-Tan is a Iradernark of MicrocomputerTaxsystems, Inc 
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Stop talking 

ABOLTT NETWORKING 
AND START TAKING 
ADVANTAGE OF IT. 


If you design multi-user computer systems, you face 
a dilemma. You want the ^tem to be powerful. 

Yet cost-effective. You want each user to have an 
individual CPU. Yet you can't afibrd to provide each 
user with a high-performance printer, hard disk, 
and modem. 

Obviously, you need some way to share 
system resources. But until now, the alternatives 
haven't been all that attractive. 

Desnet Is the simple, elegant solution. 

A Desnet Network Interface Board in the 
backplane of each device in your multi-user S-IOO 
^tem makes shared resources a practical reality. The 
Desnet common bus topology can network up to 350 
devices without sacrificing perfarmance or econorriy 
And with generous maximum cable lengths. Devices 
can be added, removed, or disabled without affecting 
the rest of the system. 

Not only does the system benefit from the 
economies of shared resources. It gains capabilities. 
Like electronic mail, central database access, and 
on-line telecommunications. 


Low cost, high performance. 

In OEM quantities, Desnet S-100 cards cost less 
than S650. Media taps cost under $50. A similar pair 
of devices for an Ethernet™ hookup typical^ costs 
more than three times as much. For less flexibility. 

Desnet network topology is media-independent. 
You can install a baseband network tod^ then upgrade 
to broadband or fiberoptics at any time in the future. 
















Powerful on-board firmware makes it easy to 
convert your appltcatiorrs to networked ^tems. The 
comprehensive Reference Manual gives you easy 
step-by-step instructions. 

Order a starter kit today. 

A Desnet S-100 starter kit gives you everything 
you need to get a sample network up and running for 
only 51,295. 


• 2 DESNET S-lOO Network Interface Cards 

• 2 Baseband Taps 

• 20 Feet RG59U Coax Cable 

• Applications Demo Disk 

• Reference Manual 

Pay by major credit card if you wish. To order, 
call or write The Destek Group, 2111 Landings Drive, 
Mountain View, CA 94043 (415)968-4610. 

Today, S-100 —tomorrow the world. 

Our S-100 card is just the beginning. Soon Destek 
will be shipping Desnet cards for Multibus,™ Q-Bus,™ 
Unibus,™ Versabus,™ Apple,® IBM-PC, and general 
purpose buses. 

So while everyone else is talking about network¬ 
ing, you can be taking advantage of it. 

Ethernet is a tractefnark of Xferax Corp. MuEtibus is a trademadt of rmel Corp, 
Apple is a trademaric of Apple Compirter tnc Desnet is a trademark of 
The DESTEK Group. 




WE BUILD ACCESS TO PRODUCTIVITY. 


Circle 157 on Inquiry card. 























Listing 2: Sample output from the BRAILLE program, shown in listing 1. This is the first few lines of the Boy Scout troops newsletter 
done in braille type. For the convenience of sighted readers, the English words are printed both backward and forward above the 
braille The text is printed in reverse because the blind reader must turn the paper over in order to read the braille cells by touch. 
The backward English enables the programmer to check for proper letter order. To keep from confusing braille readers, the program¬ 
mer should '^comment ouf' the English-written line of the final program. 
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SAUFLEX 

THE MULnUSER DATA BASE 


TM 



Bring your CP/M* software applications to life with Dataplex, 

From menus to muftf-key ISAM, Dataplex has the features 
and power you need to create complete turn-key software 
applications in a RELATIONAL data base environment. 

Compare ,, what else gives you: up to 125 data files with 4 
indexes each, fast on-line multi-key ISAM file maintenance, a 
multi-file report generator on-line multi-file transaction process¬ 
ing, an easy to use Query, even a “soft" menu to replace the 
CP/M command mode. All of this using DataRex's configuration 
utilities, and NO PROGRAM CODE! 

Is it easy to use? You can type in a screen format “image' of a 
file with your text editor TTien, DataPlex's AUTODEF utility will 
create the file definition from the screen image...in about five 
seconds! 

DataRex v/ilf handle your multi-user requirements too! It runs 
under Software 2000'sTurboDos Network 0/S with data protec¬ 
tion to the field level. That means multiple users in the same 
record at the same time! 

If the 16 bit world is your domain, an 8086 version of Dataplex 
"Dealer Systems House and OEM inquiries invited." 







will be available second quarter '82. And, you can develop now 
on your 8080/Z-80 system, and transport completed applica¬ 
tions to the 8086. 

If you need applications now, Data Access has a Library of 
existing Dataplex applications developed by other creators. 
They're ready to go at prices that will get you going. The Dataplex 
Library has Order Entry/Inventory, Accounting, Pharmacy and 
Legal Billing, with more being added all the time. For highly 
specialized requirements, DataFlex's PASCAL Library is avail¬ 
able to application developers. 

Dataplex can change the way you do business. And, at $750 
iLs Ihe best software value in the business. A demo package, 
which limits file sizes inter¬ 
nally, is only $100 including 
the manual. 

Get the full system, or 
get the demo, but get your 
hands on Dataplex. 

ILs software for creators. 


SnMCtESS' 

CORPORATION 
4221 Ponce De Leon Blvd.. 

Coral Gables, FL 33146 
(305)446^0669 


' CP/ M is a registered trademark of Digital Research, Pacific Grove. CA. 
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b 


c d e f 


g h 


i 


The braille alphabet starts by using 10 combinations of the top 4 dots. The same 10 charac¬ 
ters, when preceded by a special number sign, are used to express the numbers 1 to 0. 


k 


m n o p 


q 


f 


t 


Adding the lower left-hand dot makes the next 10 letters. Adding the lower right-hand dot 
makes the last 5 letters of the alphabet (except w) and 5 word symbols, below. 


• ■ ** #A * A* •* 4 * A 

■" ■ 4 « m m m m m m 4 


u V X y z and for of the with 

Omitting the lower left-hand dot forms 9 digraphs, or speech sounds, and the letter w. This 
construction continues until all possible combinations have been used. 


ch 


gh 


sh 


th 


wh 


ed 


ou 


Table 1: The braille alphabet and some standard braille abbreviations. (Courtesy 
World Book Encyclopedia) 


shows some of these abbreviations 
and the complete braille alphabet: 
(See reference 1 for all the standard 
abbreviations.) 

Conclusion 

Braille writing for the blind has 
been an important contribution of 
Western civilization. It has brought 
many blind people into the realm of 
literature and music. As a program¬ 
mer, you can now take part in help¬ 
ing the blind to read. Volunteer your 
computer and time in translating for 
the blind people in your town.* 


Further Reading 

1 . Ashcroft. S, C. and F. Henderson. Pro- 
grammed instruction in Brailte. Pitts¬ 
burgh: Stanwix House Inc., 1963, (An ex¬ 
cellent textbook for the adult who has had 
no previous knowledge of brailte. A "learn 
to braille in 10 lessons" type of book.) 

2, Day, Margaret R. "Tactual Mapping and 
Nonvisual Perception." Master's thesis, 
University of Texas at Austin, 1976. (A 
major work in braille mapping, it covers 
the history of such special maps and the 
efforts to make them using computers.) 
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CnOMEMCO 

CSl 

Z2H 

CS3 

CSTD2E 

CIO 

DYI^ABVTE 


ZENITH 


NORTW 

STAR 


CROMEMCO 


WlCAf 

■eeooo" 


TERAK 

"LSU11 

grapfiK!' 


ALTOS 

'soaa* 


DEC 


Best Price • Good Quality ■ Swift Delivery * Export 


COMPUTEfl 


"Thi Bsat Graphic 

RarsoniJ Compulv^ $ 

ZeOA. SSK. 4SO«ia2. 1.3SS 

compatible . . 1,670 

^ 25K, CPM campahblH.2.1 QD 

RGB interface. , , . 12S 


*MifhjuSBT Suaffim/EnginBBf * 


Bbui Price Anywhere 

SW" noppv. . .2.956 

hard disk: system . . , 7.396 

64X, B" , . .6.177 

2S6K RAM. 66000 ^ ZSO 
2 B'‘ flOMJV . 4.067 

64K sp v/fM" (TKinilOr..950 

5200 e4K. 1 MS. 260A 3,300 

5605 64K. 6MB d.6.550 

* PtofriasiOFiBlr'Woid ft uciM * 

Z90 BO. 64K 2,050 

Z90’B2. 64K. 1 disk . ..2.350 

zaa. 48K, 1 disk. .2.060 

Z37 1.2WiaDrivM. .1.450 

HORIZON. 1 

quad drive. HQ5 ..3,993 

ADVANTAGE, 2 

quad drives, B4K . 2.999 

64K, 12" monitor. ^SOK 
floppy, tetter qualitv piinUir. 

CR/M type O.S. + word prooessir^g 
+ spraadaheet , . 42975 

“164iit CPU*' 

S1501FS1-uMf, , . - , ,7,520 

266X RAM. CRT. 2 floppies 

5150 WS l-usar .B,999 

256K RAM, tOMB hard disk. 

960K9 floppy CRT. OS +1 lenguefie 

SI 50-3 WS 3H4sef5.10,000 

same as SI 60 WS 

SI SO 6 WS 6.u&efe.12.000 

512K RAM seme as SI 50 WS 

Graphics 300 x 400 900 

851OA w^CRT.B.OOO 

320 k 240. DO 

8600wn3"coiof.17.000 

fTWdltor, 640 m460 

ACSe600-10 600KB.S,350 

RAM, 10MB hard disk. 500KB flcppy 

multiusefs ACS800O-2.2.650 

04K. 1M. a-bit 

PDP/11. MINC. PktririsaiQnBl . . . . CaB 


PHINTEB 

Integral Oeie Systein $ 

PRISM 00 150 CPS, 60 col... 740 

Wi'grsphic 04x84 .020 

WAyjlor & grephic . . . ...1,120 

W/al aptiona.1.340 

PRISM 132 132 col. .1.050 

wyqraphKS 04x94.1.130 

w/color & grepNc . , . 1,430 

w/aB options , 1.500 

EPSON MX90 W/Grattrax. Call 

MX70 .. . 315 

MXSO F/T GraFtrax.Call 

MXlOO. Call 

NEC PC-902 3A . 460 

ANADEX OP-9500 ,. 1.300 

OKIDATA MICROLINE 90.365 

94 sp. , . 1.225 

PRINTEK 920 340CPS. 144x144.2,450 

'LettHf Ousfity* 

CMABLO 630 1,995 

C.rrOH SlarwTtlHr F-10 .1.395 

QUME 9/35 R.O .1,800 

flHOTHER HR 11 axteilant. .950 

NEC 7710 . 2,290 


MONITOR 

ZENITH 12"Hrean .. TT4 

AMDEK COLOR « RGS 13".775 

COLOR 113". 350 

300 G 12" green .... 179 

SANYO 13" color. 445 

13" RGB .... 905 

N€C 12" green T70 

12” colot. 330 

BMC A 12" green ... .... 99 

TM’12 RGB. 8 colors. 550 

Bectrohome RGB .. , 725 


TERMINAL 

ZENITH Z19. .035 

ZT-1 w/modetn . . . ..560 

HAZELTINE esprit. 595 

BEEHIVE DMb smart ter. . 900 

HM 3101-10..1,195 

3101-12.. . .1.225 

3101-20. 1.400 

TELEVIDEO 910 .. .. . . 599 

CROMEMCO CtMnpalibte.. , . , 1.350 


CORVUS. APPLE ACCESSORIES 


SOFTWARE 


database 4 

dBASE II Ashton-Tate • • 4&9 

CONDOR I- . , , . 250 

II . 450 

III . 050 

financial (AR. AP, Inveoioirv etc.) 

Accountino Pkjs Software DimBtision .450 

MBSI.. . . ..., , , CaN 

athar 

VISICALC. 199 

MICROSOFT scftcard . . . 330 

FORTRAN 60 345 

BASIC 00 295 

BASIC CompilBr.310 

SUPERCALC SOftim.. 250 

MiCfO Pm WORDSTAR 295 

MAILMEHG.105 

SUPERSOHT I . , , . 165 

Oigitaf Re^arch CPM 2.2. .139 

CPMSe . . ., . . . 275 

PASCAL MT 8. 86.450 

IBM Personal Ciampititar SafiwaiB.Call 


DIGITtZER/PLOTTER 

HOUSTON INSTRUMENT 

HI PAD D-IGITIZER PT-11 11" X 11". . , .725 

OT-11A wt APPLE Interfacw..750 

DT114 4 Donltdls. . 075 

HIPLOT DMP-2 01^" * 11”, . .920 


MODEM 

PRENTICE STAB HS232. .175 

DrC. Hayte Smartmadem . , .. . 220 


CALL (212) 937-6363 
free consultation, catalogue 

Prices subject to change. AmerlMin Express. Visa/ 
Mastercard add 3%. F.O.B. point of sbipmer^t. 20K 
rastocklng f*o for relumed merchandlsa. Prir^noal 
checks taka 3 weeks to clear. COD on cortifted check 
rxily. N.Y. residefits add sales tax. ManufacturBrs' 
wsrreTrtv onEy. 


Coimputar Channel 
21-55 44th Road 
Long (sEeod City, NY 11101 
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Super Specials on SUPERBRAiN H'S 



SUPERBRAINS come with CP/M; 
with the addition of an appropri' 
ate printer, and the necessary 
software you can have a com¬ 
plete data processing and 
/or word processing sys¬ 
tem. 


You can take advantage of 
our MicroPro word processing 
software special. WordStar for oniy $269; 
We wili include MailMerge with WordStar for $^8 or 
for only $489 you get the full package— WordStar, MailMarge and SpeiiStar 




SUPERBRAIN® DD, $2099 

QD, $2495 
/VflVg,‘VX;'°“SD, $2949 


INTERTEC has introduced a new model, 
the SD (super density) with dual doub¬ 
le sided 80 track drives-TWICE THE 
CAPACITY OF THE QD-. The SD 
SUPERBRAIN is available from Mini 
MicroMart for $2799 


MiniMi&oMart stocks the fuU INTERTEC Nte. 


Basic 80 is FREE, and a complete 
accounting package—GL, A/R, A/P, and payroll 
are available to run in MICROSOFT BASIC for 
only $269 

You can add capacity to your SUPERBRAIN 
by adding their 10 megabyte DSS Hard Disk. We 
o^er it for oniy $2995-. We inciude the adapter 
cable to the SUPERBRAIN (if requested) at no 
extra charge. 



All prices, F.O-B, shipping point, subject to change. All offers subject to wi1 
prior to shipnnentj. CO.D.'s and credits cards are 2% higher. 


If you need a distributed processing system, 
INTERTEC has lowered prices on their full ser¬ 
ies of COMPUSTARS- the VPU 10, the VPU 20 
the VPU 30 and the VPU 40. Virtuaiiy any num¬ 
ber of these can be daisy- chained to share one 
of their hard disks, or they can be utilized as a 
stand alone computer, just like a SUPERBRAIN. 

-CALL US FOR PRICING- 

SUPERBRAINS and COMPUSTARS come 
with two built in serial ports, so you can support 
two printers or a printer and a modem.Among 
the printers suitable for the SUPERBRAIN are: 
Centronics 730-3, the 739-3, the704-9 theTl 810s 
or 820s, or Okidata 82s, 83s or 84s (serial version) 
the IDS PRISM series is also suitable. If you 
choose to use an Epson, you will also have to 
buy one of their serial interface boards. If you 
wa nt a I etter q ua I ity p rinter there is the N EC 3510 
or 7710, the Diablo 630 or the Qume Sprint 9/45. 

il without notice. Advertised prices reflect a 2% cash discount (order prepaid 


MiniMicroMart, Inc. 


943 W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315)422-4467 TWX 710-542-0431 
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Education Forum 


Computers and the Special 
Education Classroom 


Thomas R. Sicoli 
404 Darlington Dr. 
West Chester, FA 19380 


These students enter the classroom one or two at a 
time. They are in wheelchairs, on crutches, or in bed, 
because they are patients in a children's orthopedic 
hospital, Dan, for example, was injured in a diving acci¬ 
dent and is now a quadriplegic, paralyzed from the chest 
down. Bob suffered brain damage in an automobile acci¬ 
dent; he is now without speech and cannot walk. His 
memory and concentration are very poor. Jim has been 
paralyzed since birth. He was born with spina bifida {a 
congenital defect of the spinal cord). He is normal in 
some cognitive skills but lags far behind in others. He 
gave up trying to learn his '"times tables"" years ago. These 
are the students for whom the question was asked, '"How 
can computers be used in a special education resource 
program serving kindergarten through twelfth grade?"" In 
order to answer this question, an extensive search of 
available Apple software was made (see tables 1 and 2), 

A major concern of special educators has always been 
the difficulty in getting and holding the attention of 
brain<lamaged or socially and emotionally maladjusted 
students. The students attention span is greatly im¬ 
proved when using computer-aided instruction. Large 
color graphics are excellent attention-getters and are also 
beneficial for those with impaired vision. Programs that 
refer to the student by name personalize the lesson and 
keep him or her stimulated. Finally, the instant feedback 
on every item in the lesson also helps to sustain the stu- 
dent"s attention. 

Another need in this classroom is for new and in¬ 
novative instructional strategies. Many special education 
students need much more repetition of lessons than ""nor¬ 
mal"' students. This can quickly become tiring for both 
teacher and student. The computer can relieve this 
drudgery. A student and a computer can work together, 
leaving the teacher free to work with others. 


Records on each individual student can be kept by the 
computer, with the scores from drills and quizzes 
automatically recorded. Instructional lessons and cues 
can be presented automatically. New programs for 
microcomputers are even exhibiting branching instruc¬ 
tional design. Instead of just a drill, programming can 
contain extra help in the form of remedial lessons for 
those having trouble with a particular lesson. For exam¬ 
ple, a student consistently having problems with reducing 
fractions would automatically receive a remedial lesson 
or be returned to a previous lesson that covers finding the 
greatest common factor of two numbers. 

Language development is an important part of the 
special education teacher's job. Computer speech synthe¬ 
sizers show great promise in helping those with speech 
defects to monitor and shape their own speech effective¬ 
ly. Recording devices can be built into a program to help 
in this task by playing a master pronunciation and the 
student"s effort back-to-back for comparison. Computers 
can also be programmed to recognize regular but unintel¬ 
ligible sounds made by those without effective speech and 
then to output an intelligible word or phrase that enables 
the student to communicate. For example, a particular 
sound at a certain pitch could trigger the computer to 
output the greeting "Hello!" Finally, programs are avail¬ 
able to turn the computer into an electronic communica¬ 
tor. The push of a single button can cause an entire pre¬ 
programmed sentence or paragraph to be printed on a 
monitor or piece of paper, or to be spoken by a voice syn¬ 
thesizer. 

Valuable skills can also be acquired or improved by 
using microcomputers. Many disabled people have got¬ 
ten started on a career in computer programming with 
courses in computer literacy and BASIC programming. 
Motor skills, such as typing and eye-hand coordination, 
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m ! We Sea 


COMPUTERS: 

ALTOS List .Less 20% 

NorthStar 

HORIZON 2Q-64K.$2685 

ADVANTAGE.$2985 

TeleVideo 

Computer Systems.Call 

-/Vew SUPERBRAIN II- 


64K Double Density .$1995 

64K Quad Density.$2395 

64K Super Density .... .. $2795 

DSS’10 Meg. Hard Disk....$2895 

—Cromemco— 

CS-1 Lisl, $3995.Our Price. $3195 

CS'1 H Lbt $6995...Our Price, $5595 

CS'2 List. $4695. ..Our Price, $3549 

CS-3 List, $6995.... Our Price, $5595 

Z2H List. $9995...Our Price $7995 

Soft Ware & Accessaries...Call 




data 

systems 

Z-89 List. $2895 
Our Price 

$2099 

Z-90,...$2299 


MONITORS: 

-AMDEK- 

100. $129 

300.$189 

Color I.. $345 

Color II.$759 

-BMC- 

BM-12.$159 

1401 RGB 400x150 Res .$345 

ZENITH ZYN-121.$120 


TERMINALS: 

—TeleVideo— 


910C.$569 

912C.$659 

925C....$719 

950C.. $915 

-SOROC- 

IQ-130.$585 

IQ-135.$719 

IQ-135 w/Graphics.$789 

(Q 140. $995 

-HAZELTINE- 

1420 .. $589 

1500 .. $846 

1510. $1029 

ZENITH ZA9 .$689 

DISK SYSTEMS: 

-MORROW- 

Discus 20.* $835 

Dual Discus 2D. $1385 

Discus 2 + 2. $1069 

Dual Discus 2 + 2 ...$1855 

M5. 5Meg Hard Disk ........... $1949 

M10,10 Meg. Hard Disk ..$2995 

M26, 26 Meg. Hard Disk.. $3349 

-CORVUS- 

5 Meg. Hard Disk. $2555 

10 Meg. Hard Disk.$3955 

20 Meg. Hard Disk.$4755 

MODEMS: 

D.C.Hayes Smart Modem.$219 

NOVATION D Cat.$149 


PRINTERS: 

-CENTRONICS- 


730-1 Parallel .$349 

739-1 Parallel .$499 

739-3 RS232 . $599 

704-11 Parallel .$1569 

704-9 BS232 . $1519 

—Texas Instruments— 


TI-810 Basic .... 

....... $1289 

TI-810Fult. 

...$1549 

Tl 820 RO Basic. 

.. $1545 

TI-820 KSR Basic. 

_ $1739 

-NEC- 


3510 RS232. 

.. Call 

7710 RS23Z, 7730 ParalleL . 

... $2295 

7720 RS232.. 

. $2795 

8023______ 

.$495 

Diablo 630RO. 

.. $2049 

Smith-Corona tp-i 

.$685 

QUME . 

Call For Prices 


—Paper Tiger— 

Prism 80 color ... Call 

Prism 132 w^o color ... Call 

Color Option (for i32i .. Call 

—Epson— 

MX-80.$441 

MX-80FT.. $548 

MX-100. $745 

-OKIDATA- 

MicrolineSO... $329 

Microlme82A. $469 

Microline 83A .. $739 

Microline 84.... Call 

C.ITOH.Call For Prices 


Rntes acply c/n/y. and reflect acastidiscouni. 

Charge card orders are slightly higher. 

Most Items are in slock for immediate delivery in factoryseelad 
cartons, with full factory warrentees N, V. stale reeidents must 
ddd appropriate sales tax. Pricesdo not include shipping. C.O.D, 
orders reguira 2S% deposits. All prices are subject to change 
and all offers subiect to withdraiWl without notice. 


COMPUTERS WHOLES 

P.O. Box 91 Brewertoii, New York 13029 

( 315 ) 472-3055 
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Coidd you pass 
this Red Cross 
swimming test? 

SWIM: 

1. Breaststroke—100 Yds. 

2. Sidestroke—100 Yds. 

3. Crawl stroke—100 Yds. 

4. Back crawl—50 Yds. 

5. On back (legs only)—50 Yds. 

6. Turns (on front, back, side). 

7. Surface dive—underwater swim—20 Ft. 

8. Disrobe—float with clothes—5 mins. 

9. Long shallow dive. 

10. Running front dive. 

11.10-minute swim. 


Anybody who^s taken a Red Cross swim course knows 
how tough it can be. There's a good reason. 

We believe drowning is a serious business. 

Last year alone, we taught 2,589,203 Americans not 
to drown—in the seven different swim courses we offer 
all across the country. (Incidentally, most of the teaching— 
as with almost everything American Red Cross docs — 
is done by dedicated volunteersO 

A good many of the youngsters not only are learning 
to keep ihemsehes safe. Thousands upon thousands of 
them are learning to become lifesavers. 

And the life they save ^ may be your own. 


Red Cross 
iscountii^ 
■ on you. 


A Public Service of This Magazine & The Advertising Council 



Hartley Software 
3268 Coach Lane #2A 
Kentwood, Ml 49508 

Letter Recognition—Kindergarten and first grade— 

La rge cha ra cte rs $19.95 

Word Families—^Changing letters to form new words $29.95 

Ski I Id ri I is—Arithmetic & Verbal—Large characters $14.95-$79.50 
Clock’Teillng Time—Clock and digital style times $39.95 

(Scorekeeping automatic with most programs) 

Educational Activities Inc. 

POB 392 

Freeport, NY 11520 

Introduction to Mathematics on the Computer—Level 1-4 $39,95 

Basic Math Competency Skill Drills—Covers +, X, 


^, f racti ons, dec ima is, a reas $203 

O'Brien Vocabulary Placement Test—Self-scoring SI 9.95 

Our Weird and Wacky World—Literal and critical 

reading using the Cloze technique $79.90 

English Basics—Parts of speech, synonyms, antonyms, 
homonyms $269.95 

Flash Spelling—Teachers may add their own words $33.50 

(Most are seif-scoring) 


George Earl 

1302 South General McMullen 
San Antonio, TX 78237 

Spanish Hangman—1600 words and 450 sentences $29.95 

French Hangman—500 words and 175 sentences $29.95 

(Self-scoring) 

Grover Associates 
c/o Scholastic Inc. 

904 Sylvan Ave. 

Englewood Cliffs, NJ 07632 

The Microcommunicator Version C—For a child without speechS46 


The Microcommunicator Version A—Adu it vocabulary $46 

Program Design Inc. 

11 Idar Court 
Greenwich, CT 06830 

Pre-School LQ. Builder—Readiness activilies, colors 
and shapes $19.95 

Vocabula ry Builder 1—Beginner—J. H ,S. $19,95 

Vocabulary Builder 2—Advanced—S A T. preparation SI 9.95 

Analogies—S.A J. preparation with instruction $19.95 

Number Series—Projecting Series—S A T. preparation $ 19 95 
Spelling Builder—Rules and tests $23.95 

Reading Comprehension—What’s Different? 

Categorization (2-4) $19.95 

Story Builder—Word Master—4th grade and up $19.95 

Step-by-Step Course—Computer programming in 

BASIC with text $59.95 


BLS Inc. 

2503 Faiflee Rd, 

Wilmington, DE 19810 

I Arithmetic Fundamentals—Tutor Course 2-5—29 disks $1479 

Reading Comprehension—Tutor Cou rse 3-6— 15 disks $714 

Fractions—A Review Course—Tutor Course 6-7— 

15 disks (color graph ics) $765 

(Programs incorporate branching instruction design for remedial 
help.) 

Ed u-Ware Services Inc. 

POB 22222 
Agoura, CA 91301. 

Algebra 1—Definitions, Sefs^ Evaluation Expressions $39,95 

Perception 3.0 Visual Discrimination, Shapes and Length $24.95 

Table 1: Publishers of educational software packages and 
their products. These packages have been effective in a 
special education resource room. 













For more information write or call; Soles Dept. 
1270G»B Knott Street • Garden Grove, California 92641 
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Kfesgld&tfid Trociemafli of 
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At Advanced Micro DigftoL we believe in 
cooperation between computers ond 
their operators. That's why our new team 
of S-100 master and slave processors are 
designed with your team in mind and 
feature supertattye Feiiabiiity and ease of 
operation, 

Ouf teom captajn is SUPER QUAD, a 
unique multi-funetion master processor 
combining 64i< of bank selectable RAM. 
single- and double-density floppy disk 
controller systerh monitor EPROM, Z80A 
CPU two serial and two parallel 
communication ports on a single board. 

The players consist of one or more SUPER¬ 
SLAVES, the latest addition to Advanced 
Micro Digitars line of superior multi¬ 
function S-IDO boards, 

Eoch SUPER-SLAVE is a powerful slngie- 
board slave processor designed for use 
with the SUPER QUAD in either network 
or stand-olone configurations. The out¬ 
standing features of the SUPER-SLAVE 
Include- 




A DEDICATED Z80A CPU FOR EACH 
USER 

IEEE-696 standard conformity 
4 serial 2 parallel interface ports 
2/4K EPROM (monitor) 

64/128K bank switchable RAM 
One year warranty 
Turbo-DOS'"^, the state-of-the-ort 
operating system with an 
advanced failure detection and 
recovery focility that mokes the 
master-slave network virtue fly 
crash-proof. 

Also, for the first time CP/NOS^^^ 
operating system from Digital 
Research. Plug as many SUPER- 
SLAVES into the BUS as you need 
users. 

Your team needs the strong support of 
the SUPER QUAD/SUPER SLAVE team from 
Advanced Micro Digital Corporation. The 
Super System includes SUPER QUAD and 
GP/M operating system, The shugart SA- 
1000 or quantum Q2000 hard disks are 
also supported 


















Gamco industries Inc. 

Opportunities for Learning Inc. 

POB 310 P 

8950 Lurllne Ave. 

Big Spring. TX 79720-0120 

Cbatsworth, CA 91311 

(915) 267-6327 

(213) 34T2535 

Scholastic Software 

The Micro Center 

Scholastic Inc. 

POB 6 

904 Sylvan Ave. 

PleasantviJIe, NY 10570 

Englewood Cliffs. NJ 07632 

(914) 789-6002 

(212) 867-7700 

Table 2: Mail-order software retailers specializing in educa¬ 

tional software. These retailers can supply most of the soft¬ 
ware listed in table 1. 


can be taught and evaluated with existing software. 
Mathematical problem solving, equation writing, and 
plotting on a graph are just three of the many mathe¬ 
matical skills being taught with the aid of computers. 
Students can sharpen skills for the S,AT. or G,E.D. 
tests. Finally, visual perception, manual dexterity, and 
eye-hand coordination can be taught through computer¬ 
ized electronic games, accessed through the keyboard 
paddles or joysticks. These games can be a motivational 
reward to be earned by students for achievement in other 
areas. 

Computers are highly adaptable tools and endlessly 
patient teachers. They can give the special education stu¬ 
dent useful skills to cope with everyday life, a method to 
communicate his or her needs, and perhaps a brighter 
outlook on life.® 


For The Best In Price, Selection and Delivery, 


Call NowTOLL FREE 

800 - 368-3404 

(In VA, Call Collect 7<l3-237-teaS) 

AMPEX«INTERTEC*TEXAS INSTRUMENTS«GENERAL DATA 
COMM.*ANDERSON JACOBSON«C.ITOH«QUME • BEEHIVE* 
DATA SOUTH*DIABLO«CENTRONICS * NEC • PRENTICE 

Sprint 9. 45RO. Lim. Pan . $1845 


SUPERBRAIN MICROS 


INTERTEC: _ 

64K DD*. 

64K QD*. 

64K SD^ (96TPj) , . 

"(includes M/Soft BASIC) 

DDS“10Meg 

(Hard Disk). 


PRINTERS 


NEC: 

7710.$2196 

7715.Call for Special Price 

7730 .$2196 

7720 .Call for Special Price 

7725 .Call for Special Price 

Std. Forms Tractor.$ 200 

3510.'.$1390 

DATASOUTH:.Call 

DIABLO: 630-R102.$1995 

630-R110.$1795 

630-R153* .$1745 

•(for IBM P.C.. Apple II. TRS-80) 

630-K104 (KSR).$2385 

620-SPI.$1195 

OUME: 

Sprint 9. 35 KSR .$1840 


Full Panel.$1969 

Sprint 9, 55 F.P.Ex.Mem.. $2186 
Sprini 9.55 RO. Ltd. Ex .Mem. $2095 
Bi-Dir. Forms Tractor.$ 199 


TERMINALS 


AMPEX: 

Dialogue 30 .$ 775 

Dialogue 80 .$ 939 

BEEHIVE: (SMART DISPLAY) 

DM5.Call 

DM5A. Call 

DM310{3101 Emulator).Call 

NOTE^ IBM arid Burroughs compatible ter- 
minais available. Please inquire 

C, ITOH 

CITtOI. $1350 

TEXAS INSTRUMENTS: 

745 Standard . ..$1390 

745 Std. (Reconditioned).. . Call 

810 Basic.$1249 

810 Package..$1439 

820 Package RO Package . $1610 

820 KSR Package.Call 

840 RO Basic ..$ 795 

040 RO Tfactor Feed Pkg. . $1059 


PRENTICE STAR: 300 Bd.. $ 


124 


DISC DRIVES 


QUME: 

DataTrak 5.. 
Data Trak 8. 


. $300 or 2 for $549 
.$525 or 2 for $999 


SOFTWARE 


BtSYNC-3780.$ 769 

Wordstar.289 

Data Star .$ 194 

Mail Merge. $ 99 

Spell Guard . ..$ 229 

Plan 80.$ 249 

Super Calc 249 

Wordstar (IBM P.C.).$ 284 


Mail Merge (IBM P.C.) 

d Base II. 

CalcStar. 

SuperSort,,. 

Nevada Cobol. 


.$ 

.$ 

.$ 

.$ 

.$ 


96 

529 

189 

186 

176 


Special! While They Last! 

SOROC TERMINALS_ 

IQ 120. 

IQ 130. 

IQ 140. 


ONLY S625 
ONLY S525 
ONLY $989 


In addition, we can make EIA RS232 
or RS449 cables to your order, and 
supply you with ribbons, printer 
stands, print wheels, thimbles for 
all printers listed. And many, many 
more Items. CALL NOW, 

All flams shipp&d Ireighi co^JecI either motor freight 
or UPS unfess oiheiwise speoitisd. All pricBS already 
indude 3% cash discount. Purchase with credit cafd 
dora not tnctud® discount. Virginia residents, add 4% 
Sales Tax. For fastest delivery. ser>d certrlied check, 
money order or bank-wire transfer. Sorry, no C.0.0. 
orders. All equipmenl is in factory cartons with manu¬ 
facturers' wBirenty (honored at ourdepol .] Prices sub¬ 
ject to change without notice Most Items in stock 


tsierCflitI 

-X ^ 


TEBnmBLS fSHHC 


Terminals Terrific, Incorporated, P.O. Box 216, Merrifieid, VA 22116, 800-368-3404 (In VA, Call Collect 703-237-8695}. 
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OTHER FEATURES 
SORT. INDEX, and REORGANIZE data 
riles quickly and easily. Also link to user- 
written programs directly Irom the QUAD. 
Automatically generate menus to access 
each of your applications. 


The QUAD is a relational data base mart- 
agemeni system and applications devel¬ 
oper allowing Iho non-programmer to 
develop his or her own business and per¬ 
sonal applications around a powerful rela¬ 
tional data base. Some of the applications 
you cari build with the QUAD are: 


BUSINESS 


* Accounts Payable 

< Agricultural Management 
« Construction Management 

■ General Ledger 

« Human Resource Management 

- Inventory Control 
» Job Costing 

> Mail List 

• Order Entry 
« Payroll 

- Personal Scheduling 

■ Professional Time and Billing 

* Property Management 

• Sales Analysis 


PERSONAL 


• update and/or create flies based on 
report processing 

< easily compare date in format ion for 
quick aging analysis 

• perform up to S fa ve/s of suttotailng 
within each repoii 

• retrieve records in sequerjtiat or indexed 
order 

• perform processing based on compari¬ 
son ot data such as nested tF THEN 
iogic 


PRINTING DATA 


• utilise your printer's capability by 
printing on any stie paper anywhere 
on the page 

- prfnf c/tecks using the English equivalent 
for dollar and cent values 
« specify content of page headingsi 
control headings and lootings, detail 
lines and total tines 

* pause between printing of lorms 


fF-THEN 
terminal and batch updating 


sample screen 


• Appointment and Gift Register 
' Budgeting 

• Car Maintenance 

• Family Medical Data 

" Home improvement Information 
« Income Tax Information 

• Insurarrce Inlormaiion 

• Inventory Information 

• Investment Information 
" Recipe Information 

■ Shopping Lists 

- Time Management 

• Vacation Planning - 

The QUAD Is designed for YOU, the 
computer user who wants to take full 
advantage of his computer. 

EXTENSIVE REPORTING CAPABILITIES 
The QUAD enables you to create an 
un limited number of reports In any spe¬ 
cific size or form you desire using data 
from the QUAD database or another data¬ 
base. You may process and/or print data 
during any report, 

PROCESSING DATA 

• access information in up to fO or more 
(ties during a report 

- perform arithmetic catcutaiione on any 
data from any file 


SAMPLE REPORT 



POWERFUL UPDATING CAPABILITIES 
The QUAD gives you two melhods lo 
update data within the data base. One 
way Is directly through the terminal using 
a data entry process. The other is through 
batch updating based on exisllng data 
within the dal a base. 

• update as many as 10 Of more files 
simultaneously, using the balch update 
mode 

• lotaify user defined screens 
< fuil screen editing 

• record sizes up lo 900 characters 

^ perform caicuiatlons based on data 
entered and data residing in other files 

• acceas three different help screens 
during the data entry process 

‘ utilize your terminars video capehiitties 
when creating your terminal update 
screens 


The QUAD comes complete wilh an 
Accounts Receivable application ready for 
your use and a Checkbook Balancing 
application for you to build. 

The suggested retail price 
for all this is only $495.00. 

Available for most CP/M compatible 
hardware. 

To order your copy of the QUAD, contact 
your computer dealer, or call QuanTeckna 
Research today. 



QuanTeckna. 

Research Corporation 

S9G2 220th SI. S.W. NIOUNTLAHE TERRACE, WA 
99042 206/3S4 SS40 or 20^/771 24SS 


CP/M IS a trademark ol Digital Research, Inc 

QUAD and QuanTeckna are uadefnarks of 
QuanTeckna Research CorporatiDn 
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Adaptive-Firmware Card 
for the Apple II 

Alternative input techniques give physically disabled 
individuals immediate access to standard software. 


Paul Schwejda 

Alternative Communications Project 
Child Development 
and Retardation Center 
WJ-10 University of Washington 
Seattle, WA 9S195 

Gregg Vanderheiden, Director 
Trace Research and Development Center 
314 Waisman Center 
1500 Highland Ave, 

Madison, WI 53706 


At the present time, interest is 
growing in the use of microcomputers 
to help solve the needs of people with 
disabling conditions, A number of 
programs allow individuals to use a 
computer even though they may be 
too severely disabled physically to 
use the keyboard directly. 

Presented here is a low-^cost 
adaptive-firmware card that can be 
inserted into an Apple 11 microcom¬ 
puter to provide a variety of "'trans¬ 
parent" input routines including scan¬ 
ning, Morse code, and direct selection 
techniques, {The term "transparent" 
here indicates that the routines work 
in conjunction with other programs 
without requiring that the programs 
be altered in any way.) In addition to 
providing "keyboard" input, the card 
can also simulate the use of game 
paddles and switches for people who 
cannot use the game paddles them¬ 
selves. 


A large number of programs have 
been written that allow disabled in¬ 
dividuals to accomplish specific func¬ 
tions with a microcomputer. A vari¬ 
ety of special single-switch scanning 
routines, expanded keyboards, and 
encoding routines have been devel¬ 
oped: some of these programs require 
only a slight movement of one eye to 
allow an individual to select words, 
phrases, or commands from menus 
presented on the video screen. Most 
of these programs, however, cannot 
be used in conjunction with other 
standard microcomputer software 
packages. It is not possible, for exam¬ 
ple, to use many of them to control 
Visicalc (a spreadsheet program) or to 
enter characters and words into Easy- 
wri ter {a text-editing program). As a 
result, disabled persons are able 
to tap only part of the potential of 
microcomputers and the vast world 
of software that is available. 


In order to overcome this barrier 
and allow physically disabled in¬ 
dividuals access to standard software, 
transparent techniques and modifica¬ 
tions are being developed. These 
allow the disabled user to access the 
computer in such a way that both the 
computer and any software written 
for it function normally, just as if the 
computer were not controlled 
through a special input routine. Truly 
transparent techniques allow total ac¬ 
cess to any software written for the 
computer. 

One strategy for providing trans¬ 
parent input is the use of a keyboard 
emulator driven by a separate com- 
munication aid or another computer. 
Although very powerful and very 
transparent, this approach is costly 
because it involves the expense for 
both the emulator module and the 
communication aid or second com¬ 
puter. 
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Leaps fflicHiounds 
ahead ef any other 

micro. 




In the microcomputer jungle, 
one beast stands alone. The new 
Gazelle 8086 from Seattle Computer. 

Like the animal for which it's 
named, the Gazelle is one of the 
fastest micro computers you can buy. 
^ndthe Gazelle is more than just fast. 
It's fully integrated and ready to run 
with BASIC, FORTRAN, Pascal, 
COBOL, spread sheet simulator, and 
word processor available now from 
Seattle Computer. 

To show you how swift our sleek 
new Gazelle is, it includes: an 8 Mhz. 
8086 CPU set, 128K of RAM, three 
RS-232 serial ports and a parallel port, 
two 8" double-sided double-density 
floppy disk drives with controller 
[which provide 2.5 megabytes of 
storage}, MS-DOS operating system 


{fully compatible with IBM PC-DOS, 
SB-86). 

Also provided at no extra cost is 
Microsoft's BASIC Interpreter and the 
Perfect Writer word processor. There 


TIN Industry Drive, Seattle, Washinglon 98188 

Circle 418 on Inquiry card. 


is space and even a built-in power 
supply for our future Winchester hard 
disk option. All in one package. Just 
add a terminal and printer and you're 
in business. 

Here is the best news. Gazelle is 
not only built to move quickly, it's 
priced the same way. You can buy the 
fully tested Seattle Computer Gazelle 
from your local dealer for $5995. 

Call toll-free 1-800-426-8936 
for more information. Dealers who 
have been hunting for a swift and 
sleek Gazelle are encouraged to call. 









Basic Description 

The purpose of the adaptive- 
firmware card is to provide complete¬ 
ly transparent control of the Apple H 
to people with severe physical 
disabilities who are unable to use the 
keyboard and game paddles in their 
normal fashion. To accommodate the 
largest number of individuals, 1 of 10 
different input modes may be selected 
by using a thumbwheel switch on the 
box mounted to the side of the Apple 
II (see photo 1), With each of the 
techniques, the normal keyboard re¬ 
mains active and can be used at any 
time. Also, a number of options 
available with the card facilitate its 
use by offering adjustable timing 
rates. 

The complete interface consists of a 
specially designed printed-circuit card 
that is inserted in slot 7 of the Apple II 
computer and a small plastic box that 
snaps onto the side of the computer 
(this contains the input jacks and the 
mode-selection thumbwheel). The 
card has a jumper cable ending in a 
16-pin DIP {dual-inline pin) connec¬ 


tor; it is very similar in appearance to 
the Apple language card. The DIP 
connector replaces a decoder IC (inte¬ 
grated circuit) located directly in 
front of slot 7 and gives the firmware 
card control over the I/O (input/out¬ 
put) decoding in the Apple. 

To install the firmware card, sim¬ 
ply remove the 74LS13S decoder im¬ 
mediately in front of slot 7 and insert 
the jumper plug. Then insert the 
adaptive-firmware card into slot 7 
and snap the interface box to the side 
of the Apple II. Photo 2 shows the 
adaptive-firmware card installed. In¬ 
stallation (or removal) takes less than 
a minute and, unlike that of other 
keyboard emulators, does not require 
the removal of the bottom of the 
Apple, nor does it require that the 
keyboard be discormected from the 
main circuit board; this is done elec¬ 
tronically during operation. 

Operation 

To use the adaptive-firmware card, 
select the desired output mode with 
the thumb switch and turn on the 


computer. The disk will not be loaded 
immediately; instead, a message will 
appear on the screen asking for the 
sampling (timing) rate desired for the 
input routine. Once the rate is 
entered, the disk will boot as during 
normal operation of the Apple II. 
From this point on, whenever input is 
required, you may use either the key¬ 
board or the selected special input 
method. (The selected input method 
can be changed, as can the rate, sim¬ 
ply by resetting the system twice.) 
Now let's examine the available input 
modes. 

With the switch set in the normal- 
keyboard position, the Apple II acts 
as if the firmware card is not installed 
in the Apple. Input is accepted from 
the keyboard in the usual manner. 

With one-switch scanning, all input 
is handled through a single switch. 
When you press the switch, an array 
of letters and symbols will appear at 
the bottom of the screen, and the cur¬ 
sor will automatically begin scanning 
at the rate previously set. The letters 
are arranged in groups, and the 


Now avaSable from vour computer store- 
the whole line of AJ couplers and modems. 



Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoL^tic data 
coupler to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103,1200 bps Bell 212A, and 1200 
bps VA 3400 protocols. 

Whether you need full or half duplex or both in one; 
originate or answer, auto answer; acoustic coupling, or 
direct-connect—there's a mode! for you in the AJ line. 

Starting now you don't have to settle for second best. 


For the location of your local 
computer store handling the AJ line, call toll-free: 

800 / 538-9721 

California residents call 408/263-8520, Ext. 307. 
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YOU PICK 
THE COMPUTER, 


MICROPRO 
MAKES ITPERFORM 


rhere are a lot of fine names in microcomputers. But there’s 
Dnly one name in scltware to remember. MicroPro, Because 
MicroPro has taken the best ideas in business software and 
Dut them together to make the MicroPro Software System™— 
a family of software products that work tc^ether on more 
ban 100 of the most popular brands of raicrocomputers^ 
probably including yours * 

Software makes the difference. 

The key to getting the most out of your computer is the 
software you use. And the Software System is deseed to get 
the most out^ fester. Hie Software System is our new name 
or the MicroPro family of software products, each remarkably 
DOwerful and versatile—and even more so when you com- 
Dine them. 

The products: WordStar®(woid processir^, MailMerge^ 
(WordStar option—personalized form letters and other 
Sle-merging uses); SpellStar™ (WordStar option--spelling 
:hecker); DataStar^ (data entry and retrieval); CalcStar™ 
[electronic spread sheet and financial modeling); SuperSort^^' 
[sorting, selecting, and merging); and WordMaster® (video 
:ext editing). 

Vfore solutions, less work. 

The Software System enables you to use your micn> 
:omputer to its fullest with less time and effort. That’s 
Decause, for one thing, most MicroPro products have 
limilar methods of operation, so it's easier to move 
fom one product to another. And they readily adapt 
:o your way of doing business, instead of fcnrdng you 
;o make changes to fit a rigid software package, like 
i^ou have to do with many other software products, 

Most important, you can combine MicroPro products’ infer- 
Tiation and abilities. The result: a lot more ways to make your 


business more productive than you’d get from just usir^ each 
product by itself. 

The System doesn't stop, 

Count on MicroPro to k^ expanding the Software 
System with new products that make it even more useful and 
powerful in your business. Comir^ this year: a series of 
in-dqDth accountir^ packages; InfcStar™ a powerful report 
g^erator and partner xo DataSmr, and ScarBurst^ anew^kind 
of software that wiM link C 3 ur products together into an even 
friendlier and easier to use package. 

If you’re shopping for a computer, we reoDmjrnend you 
diop for software even more carduUy. After ail, there are a lot 
of good haidware systems to choose from. But there’s only 
one Software System, From MicroPro. 

To get our brochure on the MicroPro Software System, 
visit any our 12CX) dealers around the world. 

Or phone toll-free 800-227''2400, ext 933 
(In Califomia 800-772-2666, ext 933,) 


(mkioPfo) 

INTERNATIONAL CORPORAnON 


Ask yoxir MicrdPt<> dcnltr m tou know- whith mkrocomputears can uae MicroPro solrwa». For the I&M®Fer5on0l Computer, WordStar and MailMerge are now available-other prrxJuccs coming. Microfte Apple 
. --- ■ ' ' r,mis ‘ ” ..... ^ . . . . , . r . . .... ---- J 


sofewart reqiiires a CPA4*.2Pi{?®'flda33tariDn device, \m b a registered trademark of Intematio'nal Bitsmess Machtivis Coep. Apple is 

^ ■" . . ^ MiertsPn 
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EIGHT USERS TO GO 

Pick up an Altos 16 -bit, UNIX-based 
computer system today, and get minicomputer 
networking power at a microcomputer price. 


Looking for a powerful, yet 
affordable. 8-user computer system 
that has everything your business 
needs, including communications? 

Then get your hands on an ALTOS* 
field-proven, XENIX 7 UNIX “-based 
ACS8600 microcomputer 

Our powerful 16-blt 8086 is 
packed with an 8089 for disk/memory 
interface, an optional 8087 math 
processor and an intelligent Z80“ I/O, 
which share the workload for faster 
execution and response. 

A unique memory management 
and protection system subdivides up 


INTER-ALTOS 
LOCAL NETWORK 


ETHERNET 



5DLC 

X.ZS 





to one megabyte of memory (SOOK of 
RAM is standard), automatically giv¬ 
ing each user the maximum available. 
Built-in Error Detection/Correction 
(ECC) maintains system integrity. And 
it's ail available today on our highly 
reliable, fully socketed, proven single 
board, 

Altos has exactly what you need 
for a smooth migration into the 
office of the future. Communications 
and local networking support, includ¬ 
ing Ethernet" and ALTOS-NET" for 
inter-Altos networking. Large data 
storage capacity—integrated Win¬ 
chester, floppy and tape back-up in a 
wide range of configurations and 
capacities, from 20 to 80 megabytes, 
starting with the ACS8600-12 with 20 
MBytes and the ACS8600-14 with 40 
MBytes. Plus support of popular 
multi-user operating systems like 
XENIX/UNIX, MP/M-86' and OA5IS-16, 

Produced in the heart of Cali¬ 
fornians technoiogically fertile Silicon 
Valley Altos microcomputers are the 
professional choice of Fortune 500 
companies, computer service organ¬ 
izations. major software developers, 
and even mainframe computer 
manufacturers. 


Founded in 1977, Altos has 
already delivered more than 25.000 
multi-user systems to major OEM 
customers. Plus Altos maintains a 
worldwide sales and service network. 

So when you want a multi-user, 
multi-tasking computer system that 
has the communications capabilities 
your business demands, and you 
want it today, pick up an Altos. For 
further information, call our toll-free 
number or write: 

Altos Computer Systems, 

2360 Bering Drive, 

San Jose. CA 95131. 

Tblex 171562 ALTOS SNJ 
or 470642 ALTO UL 


Packed with 
fresh Ideas 
for business 

[ALE(»1 

COMPUTER SYSTEMS 

800-S38-7872 

(In Calif. 800-66Z-626S) 

Circle 21 on Inquiry card. 


ALTOS is a registered trademark, and ALTOS-NET Is a trademark of Altos Computer Systems. Ethemcrt is a trademark of XeroK Corp. MP.'M’86 is a trademark of Digital Besearch. [nc. OASIS-16 \s a product 
of Phase Ore ^stsms. ]nc. XENIX is a trademark of Miuosoft and Is a mrcrocomputtir Implementation of the UNIX operating system. UNIX is a trademark of Sell Laboratories, zao Is a trademark of 
Zilog. Inc. UNET Is a trademark of 3Cora Corp. aoS6. 0067 and 8089 are products of [ntel Carp. 
t9S2 Altos Computer Systems 
























Photo 1: The adaptive-firmware card. The device allows disabled users to run standard, unmodified software (such as games, 
Visicalc, Eas]/writer, etcj using any of 10 input routines, some of which require use of only a single switch, (Photo by Ed Crabtree,) 



Photo 2: The adaptive-firmware card as installed on an Apple II. The device plugs into slot 7 of the Apple; it remains hidden to the 
Apple's system yet allows the disabled user complete access to the Apple and its software. (Photo by Ed Crabtree,) 


groups are scanned first. When you 
select the desired group, the cursor 
will then scan the individual letters or 
symbols within that group; they are 
arranged in such a fashion that the 
most-used letters are easiest (that is, 
fastest) to reach (see table 1), This 
routine uses the screen without alter¬ 
ing the contents of the screen, and can 


be used in a transparent fashion with 
any screen-display program, in¬ 
cluding those programs that use the 
graphics screens. 

When step scanning is selected, all 
input is controlled through a single 
switch, as in one-switch scanning. 
When you press the switch, an array 
of letters appears at the bottom of the 


screen, but the cursor does not auto¬ 
matically begin scanning. In step 
scanning, you hit the switch repeated¬ 
ly to advance the cursor group by 
group. When you reach the desired 
group, wait a moment. After a brief 
delay (the duration is user-selectable), 
the group will begin flashing. Then 
you hit the switch repeatedly to ad- 
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vance, letter by letter, within the 
group. When you reach the desired 
character, wait again. After another 
brief delay, the computer will accept 
the letter as if it had been typed on the 
keyboard, (This method is useful for 
individuals who are unable to handle 
the precise timing required for the 
one-switch scanning method.) 

Inverse scanning operates in the 
same manner as one-switch scanning 
except that you hold the switch down 
to scan and release it to select a group 
or item. 

In the Morse code 1 mode, you 
press a single switch to send short or 
long signals (“dits" and "dahs") to the 
computer; International Morse code 
or any other code can be used. In ad- 
dition, all other signals available 
from the keyboard are also sup¬ 
ported, including Repeat and Reset 
(see table 2), 

With Morse code 2, two switches 
are used to form an automatic keyer. 
One switch sends dits, and the other 
sends dahs. If either switch is held 
down, it will send out a series of dits 
(or dahs) until released. In addition, 
the software for this mode has a 
memory buffer and will allow you to 
get ahead of the computer; thus, if 
you send '"dah dit dah"' and hit the dit 
switch before the first dah is finished, 
the firmware card will still accept the 
input. 

In the assisted-keyboard mode, 
two auxiliary switches are used for 
the Shift and Control functions. If 
you hit the auxiliary Control switch 
once, the next character will be a con¬ 
trol character, but following key¬ 
strokes will be unaffected. However, 
if you hit the auxiliary Control switch 
twice, the system will lock in the 
Control mode, and ail subsequent 
key presses will be sent as Control 
keys until the auxiliary Control 
switch is activated a third time. The 
auxiliary Shift switch operates in the 
same fashion. These switches allow a 
one-finger typist or someone using a 
headstick to type all shift and control 
codes. 

A special mode is also provided 
that allows the Repeat function. To 
repeat a character, first type the 
character on the keyboard. Then ac¬ 


Array 

Contents 

special Meanings 

Alphabet 

R^#.t EOHWY TIRUP ANLBK 

R 

carriage return 


5MFVQ DCXJZ G.l? 

< 

backspace 



# 

call numbers array 
call punctuation array 



+ 

repeats last character 

Numbers 

R<A. 1234 567 S90+ *-/= 

R 

carriage return 



c 

backspace 



A 

call alphabet array 
call punctuation array 



w 

multiplication symbol 

punctuation 

.,?l #"S% ’()* /-!_ 

R 

reset 


+ ;@/ -= REC 

Z 

escape 



c 

control 

Table 1: Speed-oriented grouping. To maximize the user*s speedy the letters are 
grouped so that the most-used letters take the least time to reach. Spaces can be 
generated by stopping at any space in the array. Numbers and special characters 
are accessed through special scanning lines called up from the main scan line using 

the Y' ^nd 

characterB. 




tivate the auxiliary Shift switch, character typed will repeat. (Ac- 
followed by the auxiliary Control tivating the Control switch first 
switch. As long as you hold down the followed by the Shift switch will 
auxiliary Control switch, the last result in a shifted control character. 


DOUBLE YOUR 
DISK SPACE 
INSTANTLY! 



I M A G I N E 
ELIMINATING 
YOUR CRAMPED |■246K 
DISK S TOR AGE 
PROBLEMS 
IN LESS THAN h82K 
FIVE MINUT ES 


-328K 


■;64K 


5.25 
UbE FORE 


1,1 


lAteg- 

750K' 

500K- 

250KH 


THE GAM SYST EMS' 
UPGRADE KIT 

WORKS ON VIRTUALLY 
EVERY BRAND OF 
SINGLE SIDED FLOPPY 
DISK PRESENTLY 
MANUFACTURED 


GiM SYSTEMS, P.C, BOX 111 
FLOURTOWN, PA, 19031 

Please send me; 

_Upgrade kit(B) @ ?25.0(} 

_8" Upgrade kit(s) @ $28,00 

Order both and save $14,00 

_Combo Xit(s) 53s"£8*^ $39,00 

Total Enclosed $_ 

We pay all taxes and shipping 
OCheck □ Money Order 


NAiCE 




ADDRESS 


CITY 

STATE 

ZIP 
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^ iiii|.pcsurrLrCERTEii 

=== PERIPHEMLSI SOFTWARE 
= T=^ FORTHEIRMPC 


PERSONAL COMPUTER 


HAKOWARE: 


CORVUS. Hard Disk Systems. See Carvui sectian tins page 


SAVE 

MreruaaN, 64K RAM Card 

Newl 

$395 

20% 

128K RAM Card 

New< 

5555 

20% 

256K RAM Card 

New* 

$875 

20% 

64K RAM Chips 

New* 

$100 

20% 

Quedren. Quad Board 250H, 4 hiiMrtion brd. 

New! 

5089 

31% 

TC Ptoducis. Jovsbek 

QFTWARE: 


5 49 

25% 

Autamalart Sbi. temple ot Apshai 


$ 29 

2&% 

Cavaliar. ChampiDnahip Olacl^ack 


1 29 

25% 

Contininbl,, Home Aixiiunlant Plus 


IU2 

2S% 

Denver, Eny jEaec. Accounting Syl) 


$545 

25% 

Infsxnm. Deadline 


5 39 

25% 

Zwh 1 


$ 23 

25% 

20Th 11 


t 73 

25% 

Innovative, t.i.M. Ill [i DBMSI 


5369 

25% 

ISM, Math magic 
(Bion. Acewman 


1 69 

25% 

hr egdt GL A/R. A/P arFifidt. AhsoftflWy the b«f iBM PC xaitintmisoffwaft 

wehavesmii. We used and necommendd toghty. buy^ 

1 99 


Info, Unlimited, 




EiKywrtar II 

Newi 

5259 

25% 

PfMine Supper! on Easy writer 11 


Can 

Call 

E»yspellBr {S0K words] 

New* 

5129 

25% 

EasylNer (a DRMSi 

Hew* 

5299 

25% 

Micro Pro, Hfordslir 

New* 

$249 

40V 

Mil [Merge 

New* 

5 79 

40V 

SptllSlar 


5149 

40V 

Sorcim, Superwnter 


5295 

25% 

Super Calc 


$219 

25% 

Visiciarp, Visicalc 


5159 

20% 

Vist:a)c7256« 


$199 

20% 


commodore 


UIC' 2 fl 




ii\ 

\ J 


VIC 20 Homg Computer 


S229 24% 


absent ViC isao 
Dish Drive VIC IS40 

S jper EKpinttej VIO 121 lA 3K wilh Juts of «tiis 

3K Memory EKpaeder Cirtridgio 

IK Memory CijpjiMJer Cirtndfe 

16K Meoiwy EipaniJer Cartridge 

VIC Modent. Triephofle ItttefAte 

VtC/FEEE-ASS livterfoa 

Joyslidi 

Ginre Piddle Pair 

Software full line in stock. Call 


I sg 20V 
SA?S SAVE 


S 56 
J 32 
S AS 
S IS 
I 96 
i ID 

s s 

I 15 


20V 

2GV 

20V 

20% 

20 % 

20 % 

20 % 

20 % 


111 



SAVE 

111 BOO Cnmputei I6K 


5605 

38% 

V BOO Computer 32K 


5747 

37% 

BOO Cnrapuler 48X 


5777 

40% 

^ ^ 400 Cnmpuler lEK 

Special] 

$225 

25% 

A T A m ^ bid Disk Drive 

AIAKI 

41£Htecorder 


5444 

5159 

5 79 

20% 

25% 

21% 

820 Prihlef 40 Col Jm^ect 


$269 

14% 

822 Pnntof 40 Cfil, Thermal 


$279 

14% 

830 Acsusljc Modem 


$159 

28% 

I6K RAM 


5 85 

15% 

32K -RAM 


51D9 

20% 

le Sltck by OafasoFt 


5 29 

28% 

Game Paddles [pair; 


5 18 

20% 

Jaystick (pair) 

SOfTWAflE: 


I IB 

20% 

Visicetc. Disk 


$189 

25% 

Wwd Processing. Dak 


$119 

23% 

PaemM, Cait 

New' 

5 35 

22V 

Cenlipede. Carl 

New! 

5 35 

22V 

Caverns al Mais^ Disk 


S 31 

23% 

Touch Typing, lape 


5 19 

23V 

Personal financial Mgl Disk 


$ 55 

22V 

Enlertainer Kit. Cart 


5 79 

S3V 

Educator M. Carl 


5125 

29V 

Programmer Krt. Cart 


$ S5 

22% 

Cammunicatnr KiL Cart 


$335 

26% 

Don Jones Invest. Disk 


$ 99 

24% 

Temple of Apshai by Automated, Disk 


$ 29 

25% 

Apple Panic by Broderbund. Disk 


$ 23 

2SV 

Raster Slasfer by Budgeep Disk 


$ 23 

25% 

Bug Attack by Cavaler, Disk 


5 23 

25% 

Teil Wriard 1^ DataspFt, Brsk 


$ 75 

25% 

Compt senes by £tfu-Wart. Di$ji 


Csi\ 

25% 

OeadiifM by InFpcum. Disk 


$ 37 

25% 

Zork II by Infacom. Disk 


$ 29 

25% 

Asteroid by Dn-Lhie. Disk 


5 20 

25% 


Portland, OR, Cash & Carry Outlet 


11507-0 SW Picific Huy,, Pacific Terrace Shop Ctr . Tigard, OR Over lhe- 
counier sales only. On SSW between Rte, 217 artd interstate 5. Call 2A5 1020 


f%n /HN BUSINESS & UEVEU^PMEkr 
lyPr/IVI SOFTWARE 




Adwjriurt, Adventure's tfl to 112 itkIusivel |~ 
★ Ashion'Tste, dBase II, B' 


J 95 


SAVE 

25% 


5495 30% 

5 39 2S% 


5249 13% 
5123 13% 


5 75 25% 
5 45 25% 


5 33 
5220 


25V 

25V 


Dttasaft My chess. 8" 

Foi S Cellar. OmchcDde' ter dBesi II 
Guickscieen tor dSase 
dlFEit for dSisa II 
litrtKOiii. Deadline, 3“ 

Jflrii B, 0" 

Innovitive. Spellspard, r 
★ iiKflfl. Accwnfanit, 8". «ch madule 

far each Gl, A/^. A/P or Payrotf 4hio/irfe^ one of ihe ilest account/nj selhvare 
syAfem avdiitik. Vfs vK if and recDnrnwnd j'I ilngftiy. A tesf iwy/ 5 59 

U ictaCTitl, L egal Bihiffig & T ime Ktepm g 
Prof. Billing & Time Keeping 
HiernPre. Wordstar. I' 

DaEastar, B' 

MailriET^.e. 0* 

Super Sort, 0' 

Word MallBf,. f 
SpefI Slar, 1' 

Cilc Slir, 0" 

iicrof ntt Earlren-BD, T 

Basic Compiler. 0'' 

C!iI»I-&0,8" 


5335 
5395 
5249 
5199 
I 79 
515G 
t 99 
51SG 
5110 
5325 
$295 
5545 


45% 
45% 
40 V 
40 V 
4av 
40% 
40% 
40% 
40% 
25% 
25% 
25% 


fj-sa 



MlCRO-SCl 


rORTttEimE 1 f/ir«r 
DIRECT SUBSTITUTES Id 
APPLE DRIVES 


Micre-Sci A2 dnves antd/or ccrntrollers are direct plug compiljaMe substilule 
Apple drives and confrQller^ A2 irili run ell Apple settware Save mer5350 en ei 
or A2 dual drive sysltm. We use tBem and lii|hlv reciHtimend the praduct. 
5'r. 143K Disk Drive 1369 

CflntmMer Card for A2 Drive 5 79 

A40. av. IGOK Oish Orwe 1359 

A7C. SV, 7m OisJi Onve, Onuble DeiKity |479 

ConfrollBr Card for A4t] or A70 Drive S 79 

Eller, Disk LTEjIjty Sallware System lor A2 Drives j 15 


M 


BasK-IO. 8" 


$275 

25% 

Ptaebtrae. Mag^ Wand. B' Word Prupassar 


$275 

30% 

Gl. AZR. A/f. PR or Invafitpry. I" 


$325 

35V 

VSi HEWLETT 

mLUM PACKAno 




itH/P 85A Microccunpuitei/llonitDr/Printer 



SAVE 

Speoil! 

11795 

36% 

H/P 87A CP/M Uicfocnitpular 

Specull 

51795 

29% 

#H/P 125 CP/U MiernenniputeF 

New* 

51905 

30% 

H/R 8290IM 5' Dual Doves 


$1595 

2B% 

. H/if 7225 B ProfasaioiuJ Graphics Ptodef 

SpecaP 

$1795 

35% 

*H/? 7470A Graphici Plotter 

New* 

$1125 

2B% 

■JtH/P 8290B Serial Prinler 

Specal 

$ BSD 

50% 

N/P 41C Cakulalor 


$ 185 

25% 

H/P 41CV C^utalw22K 


$ 245 

25% 

Card Reader tor HP4I 


$ 159 

27% 

PEinltf/PIntter Idi HP4| 


$ 209 

25% 

Optical Wind for KP4I 

Sntiwan. 


$ 09 

25% 

Visicilc + tor HPfi? 


$ 189 

2S% 

Visrctlc * tor HPt25 


$ 159 

20*e 

it AccuDitant by InwFl tor HP125 


5 99 


For exit 6L A /ft, A /P or P^r^t AbsoFufeJ/ fhe bed WPJ2S xeouftUftg wllware me 

have seen We use 4 amf recomflwmJ rJ hjgWy 4 besF bayi 



Foil line of HP accetJuries and soltware 


Call 

Cad 1 

*** CORVUS SYSTEMS 

* * 



SAVE 

0 Met Hard Drsk 


12495 

20V 

1L Meg Hard Disk 


$3995 

20% 

20 M*£ Hard Diek 


$4795 

20% 

Minor buih-ffl tor easy backup 


5 649 

20% 

Apjjle Interlace 


$ 2J9 

20% 

Apple III Interlace CSO$| 


5 239 

20% 

tUM PC infer lace (IBM DOS) 


$ 239 

20% 

Jteroi iniertoce 1CP/M] 


5 239 

20% 

NEC Interface fCP/M] 


$ 239 

20% 

TRS'BO Inlerf^ [celQ 


Call 

20% 

Other Entarfacas. Omni-Net. Conitetlafran, Mirror. All in Slock- 



BOOT 32K Computur 

5 739 

SAVE 

25% 

^ 2B0H Tuttl Dual Drive PWOSl 
» Y lyo Unit PrilflIJ 

5 739 

1 485 
$ 495 

2S% 

25% 

17% 

Ren Tk ' Tt* Wedge*^ 32K 


8023 Impact Prmtor F/T 


$ 400 

25% 

impad Piiitler CaWe 


$ 49 

25% 

3510 Utter OiMiify Dasy Wheel Punier 


$1995 

20% 

Mondflt, 12* Green 


t 159 

25% 

Monitor. 12“ Cotof 

Software: 


1 349 

25% 

NEC CP/M DOS tor NEC 8001 


1 115 

25% 

NEC Report Managei 


5 J35 

30% 

NEC GeneraFAccuuntirtg 


5 239 

40% 

NEC Accounti Raceivabie 


1 239 

40% 

NEC Inventory System 


$ 239 

40% 

NEC Payroll Sy^nem 


$ 239 

40% 

NEC Game Pack I 


$ 24 

20V 

NEC Game Pack Jl 


$ 24 

20% 

NEC Werd Processor 


$ 395 

20% 

Inlecon- Znrk (1 


$ 29 

25% 

Deadline 


$ 39 

25% 

tiHoft- Axountonl 




for each CL A/R, A/P. of Piymlt Absotofufy the besf REC accoimitog sottmare me 

have seen l#le u* 4 and recommend j'f higAiy. A hesf buy* 

5 99 



.V.ERSTOCK SPECIAL 
for the 

appkz 11/11+ 


ALS 16K AddRAW Card 

S 59 

ALS ZCard, Z80 CP/M Card 

$199 

ALS Smarterm BQ Col, Card 

$229 

ALS Svnergizer Pacl( 

$450 

ALS Svnergiier Paclt with Supercalc 


by Sofcim Iwhile Ihev last) 

$495 


PRINTERS, Daisy Wheel 


★ Qwue. SjJfini 9, 45 Cps RO SPECtAl! 51750 

SprmtS. 45 Cps RO SPEClAt.1 11795 

# Olympia (TypeirMw/PrintefF ES-lOO I0CFS. *ith full able 

and interface ta Apple II 51295 


PRINTERS, impact 


Ipsnn Bee Epson sectiim televr 
IDS. Prism 132, Color Vf/Cr»phtcs 
Prism SO. (kilor. #/Graphics 
Pajpr Tiger 4450, w/Graphics & 2K 
Paj^r Tiger, 560, vr/Grapbici 
Ohidili. Microline 82A. 120 Cps. 80 Col. Para 5 Serial 

MlErolinB 945. 200 CpL 13E Col. Serial, 200 Cps. 


Spncialj 


See b 
51595 
51495 
5 S9S 
5 995 
5 495 
51295 


EPSON 


PRINTERS & ACCESSORIES 


MXSC */Gral|rsi 
MuSO F/T ft/Graftrai * 

MXIDOF/t M/Ori1lrii • 

Apple InlnrfinE and Cable lor MXdO/MXlOa 
Grallriv 00 ia MXgO 
tpjnn/Atari Cable 
Epson TFtS 80 Cabfe 

Grappler by Ofanse Miae, Specify Cempulet 


5425 
$525 
5695 
I 95 
5 79 
I 30 
5 30 
1129 


MONITORS 


NEC. ir Green 

$159 

ir Ca>lm. Ccmpos.iie 

$349 

Sanyo. 


r Bsw 

$149 

★ 9" Green- Ovefstock Speosl 

$139 

12" BfiW 

$199 

12" Gr«n 

$199 

13" Ontor. Cnminstto 

$349 

Eenillt. 12" Green 

$119 

Artdek. ir Green *300 

$159 

13* lltolar 1. Camposile 

$359 

I3~ Calor If. RGB 

1799 

Cutor II lu Apple M Interface 

$]59 

Cpmrw. ] 3* Cotw. Composite 

$349 

13' Color, RGB for IBM-PC 

$529 


DISKETTES 

#CDC 12 for 10 Spedil. Limited Time! 

CDC. 120 each, 5U, with ring. SS, SD fAppip, IBM. etef 
12 each, 5'4. nidi ring SS. SP f Apple. IBM. dc.] 

12 each. 5 'a, nith nng SS, DO (K/P, elt) 

12 each 8", SS, SO 

Verhabm. 10 each 5'4^ wilh ring, SS. SD 
Miiell, 10 each 5^. Sa SD 
Dysan. 10 each 5V. SS. SD 
10 each 5, OS. DO 


5195 
5 22 
5 20 
5 28 
5 28 
5 35 
5 39 
I 49 


ORDERING INFORMATION AND TERMS. WeshipimmediatelyervCishurOheclts,MoneyOraeriFoftiinelOOOChecte,indG 0 werniwnEChi 

Pefsorral Checlu. and Compaiiy Checks alow 20 days la clear. Add 3% lor VISA or MC Add 3% tor shipping, insurance arHf handling Immimum $51- B PS ground is uandard. Add 10% r 
torilSPDstal.APODrFPOiiicAideEelephQneno.HaCOP. frees subiect tnehangeand lypo^iphjc ern>r^sQcilltiDveriy.Allgi»dsairtnew.include laDtory warra rAy. and art guara n 
to work Due b our law pme al sales aie Imal Cal before teiurnittg goads tor repae or replacemenl. OITOER DESK HOURS: B IqB PST.M F. IQ Iid 4 Sat. 4 Sun. 1 p.m furtisA p.m. ir 

OUR REFERENCES: We have been a computer dealer since 1978 and in mailordEV Mnce 1900. Banks: First Inharafate Da nK 15031776-5620 and Jefttrsan Stale Bj 
[5031 773-5333 We betong to the Chamber of Cammerce. [503] 772-6293. ar ciR Dun 5 Sradslreet d you are a subsenber CampufEr Ea.chaii«e e a divKnn at O'Ttch Group 


NO SALES Oregon Order Desk NATIONAL t "CD'C'C 

772-3803 ORDER DESK lULL rKtll 


Ad #937 


(800)547-1289 


Circle 106 on inquiry card. 
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Gomputxzr 


&H Apple ]l+ 

LIST 

PRICE 

OUR 

PRICE 

SAVE 

4K (4BK + ALS 16K) 

‘1725 

‘1195 

*530 

hSK II w/3.3 Cont 

*645 

*520 

*125 

hsK II Only 

‘525 

*450 

*75 


OR: SAVE OVER >350 on a pair of drives. 
Buy a pair of fVlicro-Sci A2 Drives. 

See opposite page. 


ippkz 11/11+ , 

supply center 


HARDWARE 

for Apple II/II* 


|flOf((^-SCI. Oisl [kiva. PJpt^soliwM^cQmpaiijJile 
10 Apple See opposite page. 

JiAM CARDS; SAVE 


Microsna IBK RAM Card 

$ 149 

33% 

ALS. 16K ADDRam 

$ 59 

eo% 

Saturn Systems. 32it 

$ 169 

25% 

64tt 

$ 319 

25% 

123i( 

$ 459 

25% 

VC Expand 40 pr 8D 

S 75 

25% 

AiIot. 326K RAM Disk system 

(1145 

20% 

0 COLUMN VIDEO CARDS: 



ALS. Smarterm 

$ 229 

14% 

Videa. Vnlecrtetm 

$ 249 

23% 

See more ALS and Videx under Miscellafienus 

Vista. Vision 30 

(279 

36% 

MAR, Sup R term 

$ 319 

15% 

IISCELIANEOUS: 



iLS, Smarterm BO GdI Card Special $ 229 

14% 

1 Card [2-001 W/CPM Special 3 199 

27% 

IGK ADOPam Special $ 59 

60% 

Synergiier Pack Special $ 466 

40% 

' Syncfgoer wrth free Surcmi 



Supercatc.. tWhiie they last! 

( 495 

53% 

Apple Cumputer, 



Sitentype II Prmiet 

( 135 

15% 

graphics TabM 

( 675 

15% 

Joystick H 

$ 19 

22% 

Game Paddte 

$ 19 

27% 

Numeric Keypad 

1 119 

2J% 

Axion, 320K RAM Dusk System 

(1145 

20% 

CCS. Serial: int^ace 7710A 

$ 139 

22% 

Otiief CCS Cards m stock 

Call 

call 

Oan Paymar. Lower Case Chips 

3 34 

33% 

Hayes. Micromodem II 

$ 239 

25% 

Smartmqdem 

( 229 

26% 

ISC. Videoatick Paddle 

$ 35 

23% 

Kensington, Syslem Saver Fan 

1 7S 

20% 

Keyboard Cumpaiiy. 



Joystick II 

$ 39 

22% 

Came Paddle 

$ 19 

27% 

Numeric Keypad 

$ 119 

21% 

M&R. RF Mndulator 

$ 25 

27% 

SupBFsn 

$ 39 

25% 

MIerespfL ZS6 Soltcerd 

$ 269 

13% 

16K RAM Card 

$ J49 

33% 

SoFIcardPremturn Pack 

% 579 

25% 

Mountain, 



MullifunctiDn Card 

( 209 

13% 

GlDck/Galendar 

S 195 

30% 

Novatiun, Applecal Mudem 

1 329 

16% 

Orange Micro, Grapple/ 

$ 129 

23% 

Practical Periplwrats. w/cable A Ceun.] 


MBS 6K Serial (Epson) New! 

( 129 

20% 

MBP IGK Para lEpsop) New! 

( 129 

20% 

Mierabuiter II 16K New* 

$ 269 

26% 

Microbutter II 32K New! 

( 229 

24% 

RH Electronics. Super Fan II 

( 59 

21% 

3$M. AlO Serial/Pera Ihlerfece 

( 159 

20% 

TO Prodkicts; Game Paddles 

( 29 

28% 

Joystick 

$ 45 

25% 

Videx, Videoterm 30 cel 

$ 249 

26% 

Soft Video Switch 

$ 25 

29% 

EncJijncer II 

$ 99 

34% 

function Strip 

( 59 

26% 

Enctia-ncer iFtev 6 w 7 +| 

$ 99 

25% 

Full Vidft Lme 

Call up to 35% 




8 S H APPLE Ik 

64K STARTER SYST£«' F $1J95 
SAVES 765 

• m BAH Apple t\* 

• ALS l&K RAH Cifd 

• Disk ft Hrith 1.3 DOS £ Caittrpltef 

• Sanyp 9" GrMti MonAar 
Add (GD for Apple Beii« color. 

Save 313Z totil. Substitute a A2 Hj<3'o-Sci drive 
for the Disk II. 

Add anotliBr A? drive end save a total of SSfil. 


B & H APPLE Ik 
64K BUSINESS 
STARTER SYSTEM 

starter System above plus: 

• ALS ICartf. m CP/H Card 

• AiS Smartefm SO Column Card 

^ Sorclei Supefc^c (vrlille they last) 


$2,240 
SAVE $1,125 


SOFTWARE 


on disk for Apple ll/ll* 


BUSINESS 

Apple Cofnpiiter. IfK. 

50% Dtr OP Apple III SDrtnare 
The Controller lAccountio^ 

Appte Writer 14 
Appte PkcsI 
Apple Forlr^tr 
DOS Tool All 
DCS II Uperide M 
Appiie Ptar 
DJ Mens Sl Quotes 
DJ Partffllio Ev^lvalor 
How Id! 

MicrocDurier 
Micro Tete-Bfami 
firpe Manager 
Many Others 

Applied Soft Tech.. Versa Form 
Artsei. Window 
A^hion^tate, dBase II |CP/Mi 
Btiele Broa.. Utility City 
Broderbund, Bayroll 

t^oersE Ledger 


CPA (M Payroll 
CPA #5 Property 
Penver. Financial Parinei 


HSH TradiriE, Stock Tracker 
Markel Tracker 
Higb Tecli.. Sloro Mgr 

Job Control Sys. 

Info Master 

Info. Unlim., fasywolsT iPHCl 
Innovative, SpaVguard 
Inenff. Accoutnant tCP/M] 
for estd Ui, A/ft, 4/P or P^ioll. Aitss^titefy lhe beii 
dCcodOM; sofhvJ/e avaibOJe Air tfie Appttlt/H*. 
fteffw than PeacMnee IVe w-se rt and fectum.mend'jt! 
UK. LePer Perfect $11? 25% 

^ Kicra CraTt. 

^ iCP/Mi tejri Billing i Ml eieepa $25G 65% 

Prof BiBtnE $ tumekeepmi $26l] 65% 

Micro Ub. Data Factory ver 5.D $249 20 % 

Visrfaclnry flew! $ 56 25% 

Invnce Faciory $129 15% 

Ta$ Manager $ 95 3S% 

Micro Pro. [aN CP/M(| SAVE 

Word Star NewVersion (199 47% 

MailMerger ( 69 45% 

SoellStir $119 46% 

OataStar $169 46% 

CalcSiar $1G9 46% 

SoperSort I or 11 $119 46% 

Muse. Super Teit II $113 26% 

Super T evt 40/BD New! $129 25% 

Form teltar New! $ 75 

On-Line, Ejiped4ier |l ( 75 25% 

ScrMfiWfrtw It $ 95 27% 


Warranty: Factory warratity is by Bell and Howell [trol 
by Apple] and is one yoar parts plus 96 day labor 
Warranty service available at Bek and Howerl service 
centers or return Id Computer EKcliange. 

Apple is 3 registered tjadcmarkol Apple Computer Inc. 



SAVE 

6sborne7C.P. Sett.. iO^sk and Book! 






Clatl 

50% 

^ Some Common Basic Pregrams 


SAVE 




(499 

20% 

75 Business. Statistics and Math 






$ 59 

20% 

programs lor the Apple II 

S 49 

56% 




$199 

20% 

PracticaF Basic Programs. 






$159 
$ 59 

20% 

20% 

40 more very valuable programs 
bevund '‘Spme Cum. Basrc Wng" 

$ 49 

56% 

* Means a BEST buy. 

( 59 

26% 

Peachtree, GL, AP pr Inv. each 

$139 

36% 




( 59 

26% 

W Magic Wand jSpecily boerdi 

1250 

50% 




$ 75 

20% 

Phoenix, Zoom Gralii 

$ 29 

28% 




3 45 

20% 

Sensible, Apple Speller 

S 55 

27% 




S 39 

20% 

Si Icon Valley. Word Handler 

$156 

40% 




(199 

$199 

26% 

26% 

SoFIdus/Softech 

W Ituckhte 

$256 

60% 

HOME Sr EDUCATION 


$119 

26% 

StOcksElJer 

$425 

40% 




Call 

Call 

SoHware Publishing. 




SAVE 

$289 

2G% 

PFS II or III NEW uersiun! 

$ 39 

30% 

Aertom. Sin.. Crush Crumb Chump 

1 3D 

25% 

$ 75 

25% 

PfS Report H or III 

$ 69 

30% 

Bruderbund. 



(495 

30% 

Sorcim. Super Calc. (CP/M| 

$219 

25% 

Apple Panic 

S 21 

30% 

1 22 

25% 

Southeastern. 



Arcade Mac tune 

1 32 

36% 

(269 

10% 

Data Capture 4,0. specily brd 

$ G9 

25% 

Fled Alert 

$ 21 

m 

(349 

30% 

Source. The Source 

$ 75 

25% 

Space Warrior 

$ 19 

30% 

$169 

25% 

Stoneware. 6B Master 

$179 

22% 

Star Blaier Newl 

$ 24 

30% 

$189 

25% 

DB Utility 1 or II 

$ 75 

10% 

Many others 

Cali 

Can 

$189 

2S% 

Vi$iCdrp/Pivsuflal SoltHrart. 



BudfKU. Raster DEaftor 

$ 22 

27% 

$139 

25% 

Visicate 3.3 

$139 

25% 

Calif. Pacific. Olbma 

$ 36 

25% 

$139 

25% 

VmDex Speclall 

$175 

30% 

Cavalier. Bug Attack 

$ 23 

Z3% 

$185 

25% 

Visifdle 

$199 

25% 

Conljiwntal. Hume Accountant 

$ 56 

25% 

$495 

30% 

Deskicip Plan It pr III SpecialJ 

$175 

30% 

Home Money Mind? 

1 26 

25% 

$129 

13% 

Vlsiplnt 

$159 

26% 

LA land MbnuT4y 

$ 23 

25% 

$259 

13% 

VrsiSchedule New! 

$239 

26% 

DitaMusi. Snack Aback 

$ 22 

25% 

$125 

25% 

Vrsifrend and VisiPlnt StieciaB 

$210 

36% 

Thsef 

S 22 

25% 

$129 

32% 

VisiTerm 

1 79 

26% 

Edu-Ware. Cunpumath 

$ 29 

25% 

$199 

33% 

Zork 

S 33 

20% 

Hayden. Sargun II (Chessf 

$ 29 

22% 

$139 

25% 



InaCom, Deadline New! 

$ 33 

25% 

$469 

40% 

UTILITY & DEVELOPMEI^T 


Zork 

$ 29 

25% 

$119 

40% 

Beagie. Utility City 

$ 22 

25% 

InsoH. Electric Duet by lulud New! 

$ 25 

20% 

1139 

25% 

iDOS Boss 

1 13 

25% 

GraFOPTH by tutus New! 

$ 59 

25% 

$150 

50% 

Central Point Sofntave: 


liihtnktg. Masiertype 

$ 29 

25% 

$ 99 


Filer , DOS Ulilrly 

( 18 

25% 

merr^oN. Olympic Decathlon 

$ 24 

24% 


Copy II Pius (bit CDpterf ( 15 16% 

IVrfI copy most co'py protected software lor yopr 
fuckup rn 45 seco/rds nr resi^Hrgfify rBcommeoded 
Epson. Graphics Dump ( 9 15% 

Imofl 

^ GralFOHiM by Paul Lutus New! S 59 22% 

AID System II by Paul LuEus ( 59 22% 

TransFORTH II by P4ul Lulus $ 99 20 % 

ElectJcJlitel by Piul Lulus New' ( 25 20% 

M terns oft. 

A.LD.S. $IID 

BASIC Com Piter $299 

Cobcf SO $559 25% 

Fortran SO $149 

Qiympic Decuthion $ 24 

TASC Catnpplcf $159 22% 

Onega, Locksmilh flut copier) $ 75 25% 

On-Line. Expediter II $ 75 25% 

Plioenijc. Zoom Gratix I 29 23% 

Source, ifhe Source $ 75 25% 

Southwestern. ASCII Express $ 59 

Sub'Logic, Eli glut Simulator $ 23 

Tymac, Super Pii $ 26 


10 % 

25% 


25% 

24% 


25% 

20 % 

20 % 


Typing Tirtiir 
Must, Rabol War 
6n-Ltne. Pegasus II 
Mouskattack 
Time Zone 
lawbreaker 
Ultima II 
Marauder 
Threshold 
Cranston Manor 
Mission Astroid 
Mystery House- 
Suttporn {X Batedf 


( L9 

$ 29 
$ 22 
Newl $ 26 
New! $ 75 
New! $ 23 
New! $ 27 
New' $ 26 
$ 36 
t 26 
$ 15 
S 19 
$ 22 


Ulysses attd Goddeti Fle&c-e S 22 

Pte»dilly. Falcon $ 23 

Star Blostei $ 23 

Sentient. 60 -TOPOS $ 25 

Sirius. Sneakers $ 22 

Gorgon I 29 

Twerps $ 22 

Sir-Tec. Wiiardry New' $ 19 

Stritexlc. Sou them Command $ 16 

OTKEft BRANDS IN STOP, GALL. 


30% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

25% 

^% 

25% 

25% 

25% 

22 % 

25 % 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

Computer ExdiamK 

* ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 

WAREHOUSE AND OFFICES, BY APPOINTMENT AT 6791 UPPER APPLEGATE ROAD. 


A Division of 

cfTECHEmsa 


Ad #937 


Circle 106 on Inouirv card. 































Internationai Morse Code 

Additional Codes 

A 

W 

space bar - 

B . 

X ---- 

backspace — 

C ^ ■ 

Y 

carriage return - -. - 

D --- 

Z --.. 

escape (OE) 

E . 

1- 

control (KS) 

F 1 ■ - ■ 

2 

right arrow (UU) 

G —. 

3. 

repeat (HM) ---- — 

H 

4 n ■ ■ • - 

! (exclamation point) ----- 

1 .. 

5-- 

$ (dollarsign) 

J .... 

6 . 

* (asterisk) 

K 

7 —--W 

+ (plus sign) ----- 

L 

8 — 

- (equais sign) ----- 

M -- 

9-- 

" (quotation marks) 

N 

0-- 

( (open parenthesis) - 

0 — 

■ (period) 

) (close parenthesis) ----- 

P ■ ■■ 1 

; (semicolon) 

( (ampersand) ----- 

Q — 

: (colon) - i 

# (number or pounds) — - - - 

R 

, (comma) — 

% (percent) ----- 

S ... 

? (question mark) ..—^ . - 

\ (exponent) 

T - 

' (apostrophe) 

@ (at)- 

u 

, (hyphen) 

< (iess than) - - — - 

V -- -- 

/ (fraction bar) - -. - . 

> (more than) ----- 

Table 2: Signa/s for the Morse-code input routine. The Morse-code input routine 

uses standard Intemationa! Morse code and 

a number of additional codes to allow 

full access fo the Apple II (Adapted from "EMG Activated Spatial Morse Code 

General Purpose Communication Device'" 

h}/ Carl B. Friedlander and Morteza 

Rahimi. Proceedings of the IEEE Conference 

on frontiers of Engineering in Health 

Care, Denver, Colorado, October 6-7, 1979; page 298.) 


where that is required.) 

When the parallel mode is selected, 
the adaptive-firmware card acts as a 
straight keyboard emulator. Any 
parallel ASCII (American Standard 
Code for Information Interchange) 
fed to the firmware card through a 


parallel port will be entered into the 
computer as if it had been typed on 
the keyboard. 

In the serial mode, the firmware 
card again acts as straight keyboard 
emulator, accepting serial ASCII 
data. Any serial ASCII fed to the 


firmware card will be entered into the 
computer as if it had been typed on 
the keyboard. The firmware card will 
support data rates of 110, 150, 300, 
600, and 1200 bps (bits per second). 
Note that, because a DB25 connector 
is used for several things, the stan¬ 
dard RS-232C pin assignments are 
not used. 

In the expanded-ke^/board mode, 
the card will support any 8- by 
15-switch matrix. 

Special Options 

The options available with the 
firmware card include the slowdown 
option, which allows any program 
being executed on the computer to be 
slowed down for use by individuals 
having slower reaction times. This is 
accomplished by interrupting the pro¬ 
gram and inserting delay loops. 
Because these interruptions are ac¬ 
tually triggered by the structure of the 
program itself, the effect of the 
slowdown value (which can be from 0 
to 255) varies from program to pro¬ 
gram. Experimentation with in¬ 
dividual progams will determine the 
best value for the given individual 
and program. (The default value is 0.) 

The paddle option allows you to 
use a single switch instead of a paddle 
to play games that use game paddle 1, 
When selecting a paddle mode, you 
indicate a parameter that tells the 
program which of seven paddle 


Micro MidWesI 
1020S West e9th Terrace 
Merriam, KS 66203 
CaJI; (913> 362 3462 


no V 60 Hz GVT S‘TOO bus ((£££-696} Mlcroframes and disk anctosurea, Constant VoJUge Transformer jCVT) instantly regulates AC power ranging trom as low as 50VAC lo as 
high as 140VAC (depending on Ihe current load) lo with ± S'l/n. TEl microframes gives you lots of good dean power 90 day factory waranteE. With TEI you don't need an expen- 
sWe yolEage regulatory TEI Jsoiaies your boards and drives from spikes, voltage varlailons. noise and even brownouts. 

12 slot mioroframes ±ev # 17A, ± 16V ® 2A 
22 slot microframes ±6V 30A, ± 16V 4A 




List 

Our Price 

MCS112 

12 Slot Table Tdp Microframq 

£755 

£645 

MCS 122 

22 Slot Table Top Mlcrotrame 

£910 

7B5 

FlM-12 

12 Slot Rack Mount Microframe 

$600 

795 

RM-22 

22 Slot Rack Mount Microframe 

$965 

850 


disk drive enclosure with CVT. Hotds two B"' Shugart BD1R or 651 R. or Qume DT-B size drive, -I-24V ® 1.5A. -I-5V 0® 1.0A. -5V 0.24A. Power cables included 

OFD-0 TabFe Top Disk Enclosure 5565 £500 

RFD'O Rack Mount Disk Enclosui'e S725 625 

Combination of S-100 bus and disk enclosure. i2 slot bus plus 3 cutouts for 5 floppy disk drives (or 5 v*" size hard disks) 

+ ev @ 17A, ± 16V @ 2A, +12V @ 1.2A, Power cable inpluded- 

TF-12 Table Top Combination 

RF-12 Rack Mount Combination 

Inventory In Stock!: Dealer inquiries Invited: We are a TEI (Texas Electronic Instruments) Master Distributor. 

Terms: COO accepted. 2% discount on Prepaid orders. Kansas Residents add 4% sates tax. All prices subject to change. We normally use UPS. Blue Label or other fast ship 
mont available at purchaser's choice. 


$745 £650 

$855 750 
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Your guide to the 
world of microprocessors. 


The Micro-Professor™ -a low cost tool for 


learning, teaching and prototyping. 



sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great tow-cost board for 
OEM’s. Call for details 

SSB-MPF 

Speech 

ig^ ''.'feaMl Synthesizer 
Board $129 


Here In one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor Is a 
complete hardware and software 
system whose extensive teaching 
manual gives you detailed 
schematics and examples of pro¬ 
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
weli as an exceiient teaching aid 
for instructors of eiectricai engi¬ 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread¬ 
boarding and prototyping, de¬ 
signing your own custom hard¬ 
ware and software applications 
with Z80,8080 and 8085 compati¬ 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 


BASIC-MPF 
Tiny Basic$19 

\ 2KB BASIC 

M Interpreter with 

® hardware control 
^ capability. 

^ Machine-code 

subroutine accessible. 


PRT-MPF 

Printer 

$99 


, vocabulary 
^ of up to 400 
words based 
on the 
TMS 5200 chip. 


thermal 

printer 

with built-in ~ 
alphanumeric 

character patterns ^ 

and Z80 disassembler. 

20 characters per line, 0.8 line per 
second. 


EPB-MPF /« 

EPROM //I 

Programming JMr: 
Board $169 Mm 

For all -I-5V fflSS 
1 KB/2 KB/ 

4KB EPROMs. 

Read/Copy/List/Verify 
Capability. 


Multifeech Elecbronlcs Inc. 

30 day trial period with full refund 
90 day warranty. 

Circle 332 on Inquiry card, 


^ I’m ready to enter the 
'' world of microprocessing 

Call toll free to order, pn.. I w. 

MPF-1 Micro-Professor 1*411 DO _| 

SSS MPf Speech Synthesizer Board 

EPS■ MPF EPROM Progreniifiing Board tlMLPO _ I 

PRTMPF Prirtar I HB.0O 1 

8ASIC-MPF I ia.00 I i 

Shipping and Handling I 4.96 4186 | 

California residents add sales tax. _j 


Check or money 
^ order edclosed 
□ Visa □ Mastercharge 


Signature 


MuititecPi EPectronics Inc. 

195 West El Gamine Rear 
Sunnyvale, CA 94066 
Calitornia Tel. t40a) 773 &4D0 
Elsewhere |800) 538-1542 


Multitech Industrial Corporation 
977 Min Sheri E Road 105 
Taipei, Taiwan. ROC 
Tfli. [32-769-1Z25 
TWX 19162 MLiLTIIC, 

23756 MULT lie 


PHea 

Vi. 

Mi*iat j 

il41LI» 


1 

XIEfi.00 



1160. DD 


i 

t 90.00 


1 

t IB.00 


! 

1 CW 


4L» 1 

add sales tax. 

1 

TOTAL 

i 




Zip 


















Mode 

User Switch 1 

User Switch 2 

User Switch 3 

User Switch 4 

1 

activates 
button 1 

moves paddle 1 
left and right 



2 

activates 
button 1, 
moves paddle 1 
left and right 




3 

activates 
button 1 

moves paddle 1 
right only 

moves paddte 1 
left only 


4 

activates 
button 1, 
moves paddle 1 
left only 

moves paddle 1 
right only 



5 

activates 
button 1, 
moves paddte 1 
right only 

moves paddle 1 
left only 

moves paddle 2 
down only 

moves paddle 2 
up only 

6 

activates 
button 1 

moves paddles 

1 and 2 right, 
left, up, and 
down 



7 

activates 
button 1, 
moves paddles 

1 and 2 right, 
left, up and 
down 





Table 3: Paddle modes. In addition to providing an 'alternate keyboard" to the 
Apple, the firmware card also lets you control game-paddle programs using input 
switches instead of paddles (and the buttons associated with the paddles). Various 
paddle modes are available that allow you to move the cursor back and forth on 
the screen using only the input switches. The table shows how paddle movement is 
controlled by different numbers of input switches in the different modes. You select 
the made that best matches the number of switches you wish to control and the 
paddle requirements of the game or program you will be using. 


~ ■ ■■ ^ 

INTEGRATED 

BUSSING 



Inexpensive S-100 computers 
can now communicate with the 
IEEE-488 instrumentation bus. 
The P&T-48S meets the IEEE- 
480 1980 standard for control¬ 
ler, listener, & talker. 
Interface software allows sim¬ 
ple communication with the 488 
bus from Basic, Pascal and other 
high level languages. Interface 
software is available f or CP/M®, 
North Star, or Cromemco. 
Special features include an 
interactive busmonitor program 
and a functional self-test 
program. 

price for (1J P&T-488 with software 
and 18" cable, assembled and tested: 
$450 (domestic price) FOB Goleta, CA. 



PICKLES & TROUT 

RO. BOX 1206, GOLETA. CA 93116 
(805) 685-4641 

*CP/M ^ a registfirad tfadamarkot Digital R^earch 

— 


modes should be used. {See table 3 for 
a summary of the paddle modes.) 

In modes where one switch con¬ 
trols movement in two directions, 
holding the switch down will cause 
the cursor to move in one direction 
until the switch is released. Ac¬ 
tivating the switch again will cause 
the cursor to move in the opposite 
direction. 

In modes where one switch con¬ 
trols movement in four directions, the 
routine scans through the instructions 
for each of the different movement 
directions until you hold down the 
switch. The routine will then carry 
out cursor movement according to 
the instruction it was on when you 


pressed the switch; movement con¬ 
tinues in this direction until the 
switch is released. The routine then 
returns to scanning around the four 
possible directions until you press the 
switch again. Thus you have the op¬ 
tion of moving the cursor up, down, 
right, or left. 

Seven other paddle modes are 
available that are exactly the same as 
modes 1 through 7, as far as the user 
is concerned, but they use a different 
software technique to simulate the 
game paddles. This allows the firm¬ 
ware card to be used with a greater 
variety of games, which use different 
game-paddle reading techniques. 

Other game-paddle control options 
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How theTI'55'IIiiialffis 
diort\vc»ikof Ic*^ ptdhJetns. 


Whenever you can solve 
complex problems quickly and 
accurately^ you're ahead of the 
game a And that's exactly what the 
Th55-II does for you. By giving 
you 112 pre-programmea functions 
(like definite integrals), it allows 
you to take short cuts without 
losing accuracy You'll accomplish 
a lot more in less time which 
means increased efficiency 

With our Th55dl you can 
tackle problems you thought could 
only be solved with higher^priced 
programmables. You're not only 
getting the standard slide rule 
functions but also statistical capa¬ 
bilities. This way you can work 
out linear regressions, permuta- 
tions and combinations, just to 
name a few. 

Circle 538 on Inquiry card. 


The TI-55-11 also gives you 
enough programmability to elimi¬ 
nate a lot of repetitive key punch¬ 
ing. Our Constant Memory^” 
keeps programs and data on tap, 
even when the calculator is turned 
off. So once you've entered a 
formula, you can simply put in the 
variables to get your solution. The 
Liquid Crystal Display shows your 



answers in standard, scientific or 
engineering notations — clearly 
and precisely 

We also help you get the 
most out of your calculator with 
the Calculator Decision-Making 
Sourcebook. It gives you step- 
by-step examples of the best 
techniques used for solving mathe¬ 
matical, scientific and statistical 
problems. And we've included a 
special section on how to program 
your TI-55-II. 

So next time you're facing 
another time-consuming 
problem, cut it down to ^ VF ) 
she with theTI-55-n. 

, Texas 
Instruments 

0198Z, liuttnimenis Incorpoiaied. 







YOU DON'T HAVE TO PAY 
AN ARM AND A LEG FOR 
DEMONSTRATION SOFTWARE! 


Get everything 
you need 
for ^29500 

Whether you are selling 
your customer hardware 
Of software, the three 
best ways to close the 
sale are: 

1) demonstration; 

2) demonstration; and 

3) demonstration. That's why 
we offer you the best software 
demonstration system in the 
microcomputer industry, 

The package indudes all 
the software listed here, 
plus important , 

promofional materials 
and our exclusive 
video sales 

presentation designed 
to help you make the 
sale. You get the 
whole package for 
just $295.00. 

We offer you the 
largest selection of 
quality business 
applications and the 
best support available 
anywhere. Everyone 
daims to be the best 
... but we're willing to 
demonstrate it All you 
have to do is give us o 
call, or drop us a card. 



RNANOAL 

General Ledger • Accounts 
Payable • Accounts 
Receivable • Payroll • Cosh 
Receipts/Disbursements 

• Job Costing • Mailing 

List Management 

MEDICAL/DENTAL 

Office Scheduler 
• Patient Billing 
• Accounts Receivable 

• Insurance Forms 
GOVERNMENTAL/ 

EDUCATIONAL 
Student Record Keeping 
• Student Scheduling 

• Fund Accounting 

WHOLESALE 
DISTRIBUTKDN 
Purchasing ond Receiving 

• Inventory Control 
• Invoicing and Receivables 

• Sales Commission 
Reporting • Backorder 

Management 
MANUEAaURING 
INVENTORY 
CONTROL 
Finished Goods Inventory 
Monagement • Parts 
Inventory Management 

• Parts Purchasing and 

Receiving • Bill of 
Material • Production 
Scheduling 

Al IMS opp^cctioni naquim 

qrMP/M« 

Tradtemer%i of DlgiM 


m. 


INTERNATIONAL 
MICRO SYSTEMS 

6445 MatcaK • Shawns Mkuon, KS 66302 
(913) 677-tl37 
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may be developed. The ones above 
are designed to give different types of 
individuals using different numbers 
of switches maximum control of 
various programs. 

The paddle speed option lets you 
adjust the movement speed in the 
game-paddle emulation routines. The 
speed set is equal to the number that 
the paddle count will be incremented 
{or decremented) each time the pro¬ 
gram checks for the paddle position 
(while the user switch is closed). The 
actual rate of cursor movement for 
any given setting will vary depending 
on the software being run. (Paddle 
speed and mode should be set before 
entering a game, as access to the 
“keyboard" input routines is restrict¬ 
ed during game play J 

The stop-time option prevents your 
being trapped in a game-playing 
mode, unable to get back to the key¬ 
board or standard input mode. Under 
this option, you set a stop-time delay 
before entering the game-playing 
mode. When you want to get out of 


the game-playing mode, simply leave 
the switches inactive for the ap¬ 
propriate length of time, and you will 
automatically be returned to your 
special input mode. 

Technical Description 
The goal in designing the adaptive- 
firmware card was to develop a 
relatively inexpensive interface that 
would transform the Apple II from 
just a computer with a keyboard into 
a computer with a keyboard, a scan¬ 
ner, a Morse-code translator, and 
more. Such a peripheral would either 
require its own microprocessor or 
would somehow have to steal time 
from the Apple for the translation 
tasks; thus the two approaches that 
suggest themselves involve either a 
card containing a separate micropro¬ 
cessor or an interrupt-driven system. 
The former would have the advan¬ 
tage of absolute transparency. It 
would not, however, provide im¬ 
mediate access to the Apple IPs 
memory, A separate processor could 


ga in access to the Apple's RAM 
(random-access, read/write memory) 
by means of DMA (direct memory 
access). This, however, would mean 
losing the simplicity of transparency, 
which was the original attraction of 
the separate-microprocessor ap¬ 
proach, Either way, a number of prob¬ 
lems would need to be overcome in 
order to provide access to all the 
necessary portions of the Apple 
without interfering with any program 
the computer might be running. Also, 
the separate microprocessor would 
solve each of a set of problems (which 
will be discussed in the following 
paragraphs) in essentially the same 
way as the interrupt-driven version 
but would incur the additional ex¬ 
pense of the second microprocessor. 
Therefore, the interrupt approach 
was used. (The final design is shown 
in figure 1.) 

Apple n Interrupts 

The Apple II has two different 
types of interrupts: the IRQ (mask- 

Text continued on page 299 


JIupM INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1 - 713 - 392-0747 


22511 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1 - 800 - 231-3680 
800 - 231-3681 


SAVE BIG DOLLARS ON ALL TRS-80" HARDWARE & SOFTWARE 


TRS-80*BY RADIO SHACK, Brand new in cartons delivered. Save state sales tax.Texas residents add only 
5^0 sales tax. Open Mon.-Fri, 9-6, Sat, 9-5, We pay freight and insurance. Come by and see us* Call us for a 
reference in or near your city. Ref: Farmers State Bank^ Brookshire, Texas, 


WE OFFER ON 
REQUEST 

Federal Express (Overnight Delivery) 

Houston Intercentinental 
Airport Delivery (Same Day) 

U.P.S. BLUE (Every Day) 

References from people who have 
bought computers from us probably 
in your city 

®TRS-80 IS a R^^sitr^d Tradenwk of TtmJy Corp 

ED McMANUS 




In Mock TRS^O Model 
^ II and lir 

S No Tex an Out nf Texas Shipmentst 

Save 
10% 15% 

OR MORE 

Reserve Your Model 16 Today 

Telex 77-4132 (Fleks Hou) 


WE ALWAYS 
OFFER 

B MO extra charge for Master Card 
er Vise. 

B We use Direct Freight Lines. No 
long weits. 

0 We always pay the freight and 
insurance 

0 Toll free order number 

B Our cepahility to go to the giant 
TflS-BO^ Computer warehouse 5 
hours away, in Ft, Worth, Texas, 
to keep yatt in stack, 

JOE McMANUS 
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I/O BO?t CONNECTrONS 


Number 

Type 

+ 5V 

GND 

IG6 74L830 

14 

7 




1C7 ";S;^a^S5114 

18 

9 

IC1 

74LS244 


10 

IC8 ^*^MWS51T4 

18 

9 

lea 

74LS374 

20# 

10 

IC9 TBP2&L22N 

20 

10 

lea 

74LS244 

20 

1G 

IC10 74LS74 

14 


m 

74LS374 

20 

1G 

IC11 7407 

14 

;7:’ 

105 

2732 

24 

12 

IC12 74LS21 

14 

7 



SWITCH 
INPUTS 
SWITCHED 
TO GROUND 


LETTERS INSIDE CONNECTORS 
INDICATE connection TO THE 
SAME LETTER CONNECTOR 
WITHIN THE SCHEMATIC. 


Figure 1: Schismatic of the adaptiue-firmware card. 
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74LS05 
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^C14^ 

74LS05 

14 

7 

-nei5 

74LS138 

■■■ 
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[C16 

74LS74 
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JG17 

74LS138 

16 
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IC18 

CD4093 

14 
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IC19 

74LS08 
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WHY THE NUCROSOFT 
RAMCARDIHAKES OUR SOFTCARD 
AH EVEH BETTER DEA. 



Circle 320 on inquiry card 


applications like the Peachtree Software account¬ 
ing systems. VisiCalc'” and other Apple software 
packages can take advantage of RAMCard too. 
And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
SoftCard and CP/M. Even with the RAMCard in 
place, you can still access your ROM BASIC 
' and monitor routines. 

JOIN THE SOFTCARD 
FAMILY. 

The RAMCard is just the 
latest addition to I he SoftCard 
family — a comprehensive sys¬ 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 
the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better, 
Microsoft Consumer 
Product^, 10700 Norlhup Way, 
Bellevue, WA 98004, 
{206-828-8080} 


Memory—you never seem to have quite 
enough of it. 

But if you’re one of the thousands of Apple 
owners using the SoftCard, there’s an economical 
new way to expand your memory dramatically, 

16K ON A PLUG-IN CARD. 

Microsoft's new RAMCard simply 
plugs into your Apple I Ij" and adds 16k ' 

bytes of dependable, buffered 
read/write storage. 

Together with the SoftCard. 
the RAMCard gives you a 56k 
CP/M'”' system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 

GREAT SOFTWARE: 

YOURS, OURS, OR THEIRS. 

With the RAMCard and 
SoftCard. you can tackle large- 
scale business and scientific 
computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 
























The only machine that runs 



The software machine. The Decision I™ is an IEEE 
696 S-100 bus computer. But that's where its 
similari^ to other machines ends. No other pro¬ 
duction machine offers the software flexibility of 
the Decision I. The Decision I runs Mtcronix™ which 
is functionally identical to the UNIX™ Operating 
System. It also runs multiple CP/M® 2.2 programs, 
Oasisr MP/M*C, FORTRAN, MBASICr CBASIC, 
RATFOR, PL-l, Northstarcompatible BAZiC,™ Pascal 
and virtually thousands of existing applications pro¬ 
grams. No other microcomputer offers you that 
kind of flexibility. 

Developing programs? The Decision I’s broad 
operating system base makes it a perfect software 
development system. And there’s more. 

Multi-user, multi-tasking. The Decision I can be 
configured for up to 15 users running 20 
individual tasks. Memory management 
is similar to an IBM*370's. And, a 7,2 
MHz processor on the hard disk con¬ 
troller supercharges the system. 

The Micronix OS. Micronix supports 
all system calls source-compatibly 
with the UNIX Operating System. 

Thus, UNIX programs will compile 
directly and UNIX documentation 
is almost totally applicable. 

Morrow's CP/M emulator has 
been configured to run under 


IBM is a registered trademark of International Business Machines Corp. 

MBAS 1C is a trademark, and Microsoft is a registered trademark of Microsoft Corporat 
WordStar is a registered trademark of MicroPro, Inc. 

BAZiC is a trademark of Micro Mike, Inc. 


Micronix, communicating directly with both UNIX 
and CP/M media. 


Performance. In informal single-user benchmark 
tests against 68000-based machines running UNIX 
or UNIX-like operating systems, the Decision I won in 
every case, No 68000-based machine ran in multi¬ 
user mode, thus multi-user comparisons were 
impossible. But, these informal benchmarks 
would seem to prove that the combination 
of memory management and DMA I/O is 
as important as width of data path. 

Now, the price: A single- 
user Decision I includes 
two 4MHz Z80A 














almost everything. 



Systems your way: Morrow Designs also manufac¬ 
tures a full line of hard and floppy disk systems, 
add-in memory boards, I/O boards and disk 
controllers. That means you can configure your 
computer your way...through a single supplier. 

The Decision is yours. Compare the Decision I, 
feature-for-feature with mini and microcomputers 
on the market today. Compare capabilities. 
Compare flexibility. Compare utility. Then, compare 
price. The Decision I is the only machine that runs 
almost everything. If you're developing software, or 
simply running it, that's a good thing to remember. 

LOOK TO MORROW 
FOR ANSWERS. 


processors, 

65K of static RAM, 
sophisticated memory 
management hardware, 
three serial and two parallel 
ports, a 14 slot S-100 mother¬ 
board, supervisor control in both 
hardware and software, cabinet and 
power supply. And of course, two bVA" 

48TPI floppy disk drives (800K), with Morrow 
DMA controller. Plus CP/M 2.2, industry standard 
Microsoft*BASIC 5.2 and WordStarf Price: $3,495. 

The same system with a 5 Megabyte Winchester, 
an additional 7.2 MHz processor, and a single 
48TPI floppy costs $5,295. 

Multiple user; A three-user upgrade kit with three 
65K static RAM boards and the Micronix Operating 
System is available for $1,995, bringing the cost 
of a three-user hard disk based system to $7,290. 
The Decision I is not simply an improved computer 
system. It’s a breakthrough in computing power, 
operating system flexibility and price. 


5221 Central Avenue, Richmond, CA 94804 
(415) 524 2101 
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people, the customer’s perspective. It equips 
them .wilh,;§kiirs:;they can use'fc make the, most 
sensible recommendatidn regarding the use . 
of your prdduet^ahd sem^ 

Many, of the most successful sales organiza- . 
tions in the world afe already using COS. If ; 
marketing your prddiJCts and services'requires 
a professiGoa.i'app,co.ach to seiiing; cos can 
work for ydUitoO; To find OUt hCW- Call Toll 
Free 860>4i21-4530, or write to* 

In California Call 
(213) 2O4-330P 


Because the more they talk. the. less they listen 
And listening'\s ihe key to.saies productivity 
When your salespeopie.//sfen, they Can recom- 
nlehd productsolutions that effectively satii^ 
your customer’s needs and objectiyes. 

Tratec/McGraw«Hill, a worldwide leader in 
training techhology has developed a way to 
significantly increase your sales produetivity. 
It’sCalled Customer Oriented Selling (COS). 
In just three days,, COS teaches your sales¬ 


7 promise /’// listen 
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able interrupt request), and the NMI 
(nonmaskable interrupt). When one 
of these occurs, the 6502 micropro¬ 
cessor vectors to the address at the 
top of ROM (read-only memory)—for 
IRQ, the two bytes starting at hexa¬ 
decimal FFFE; for NMI, the two bytes 
starting at hexadecimal FFFA—to ob¬ 
tain the addresses in memory that, in 
turn, hold the address of the user 
routine that handles the interrupt. 
Programs using interrupts ordinarily 
use IRQ because this eliminates the 
danger of interrupting a disk opera¬ 
tion. Because we have no control 
over the software that might be run¬ 
ning, we can't trust that any vectors 
we set in memory will stay, or even 
that the interrupt-enable status will 
not be changed. This means that the 
NMI must be used rather than the 
IRQ and that we must gain control 
over the interrupt-service routine 
before control is transferred to the 
soft vectors. 

To accomplish the latter, we must 
have a way of substituting our own 
ROM for both the Apple's mother¬ 
board ROM and any language-card 
{or firmware-card) ROM that may be 
in use at the time. This is accom¬ 
plished by using the INH (inhibit) line 
(available on the peripheral-card bus) 
to disable the motherboard ROM and 
by placing address hexadecimal C081 
on the address bus momentarily, 
which (by convention) turns off the 
language card in slot 0, 

Swapping ROMs 

After the NMI line goes low, the 
Apple's 6502 will execute one more 
instruction before servicing the inter¬ 
rupt. Since this instruction may be in 
ROM, we can't substitute our ROM 
for the Apple's until the interrupt is 
actually beng serviced. 

The adaptive-firmware board waits 
until the address hexadecimal FFFA 
appears on the address bus, indicat¬ 
ing that the first byte of the NMI vec¬ 
tor is being fetched. Only at that time 
is the adaptive-firmware board ac¬ 
tivated and the competing ROM dis¬ 
abled. The RDY (ready) and DMA 
lines are used to halt the microproces¬ 
sor while this is happening so that the 
first byte of the NMI vector is actual- 



3270/BSC® & 3270/SNA/SDLC® 
PERSONALiTT" SERIES FOR 

• TOltifPERSONAL® 
llJ iyiCOMPUTER 

PERSONALITY™ SERIES offers fully IBM 
compatible multi-function adapters and software 
with exceptional flexibility and upgradeability. 
PS‘3270 PERSONALITY™ SERIES is the first 
fijUy IBM compatible 3270/BSC/SNA/ SDLC 
' emulator. Utilizing dedicated PS-GCA communi¬ 
cations adapter, ABM’s3270/B SC emulator and 
CSI’S ACC ESS®/SNA emulator, it interfaces 
with 3704/3705 communication controllers and emulates 3276 Control 
Unit Display Station supporting 3278 displays and 3287 printers. 

PERSONALITY™ SERIES HARDWARE 

• PS-3276/BSC 3276 Control Unit Display Station and 3287 printer emulation $1295 

• PX-3276/BSC Add-on 3 3278 displays using downline async dumb terminals $495 

• PA-J276/SNA/SDLC 3278 display & 3287 printer (LU2/3) emulation upgrade $875 

• PS-3276/SNA/SDLC Control Unit Display Station and printer {LU2/LU3) emulation $1695 

• PB-3276/BSC 3278 display and 3287 printer upgrade $475 

• PC-3276/BSC/SNA/SDLC Combined emulation with interactive protocol switch $1995 

• PD-3276/BSC & PD-3276/SNA/SDLC Batch disc emulation upgrade OCT 82 

• PS-GCA $995 

General purpose communications adapter featuring 2^S0B processor. 64KB memory, 4 programmable 
serial ports (sync/async). I parallel printer port and 3 programmable timers. 

• OMNI-BOARD" from $205 

Featuring up to five functions on one board, the OMNI-board provides the capabilities of an expansion 
chassis on a single board. Fully IBM compatible adapters provide a parallel printer port, up to two RS-232 
asynchronous communication ports game adapter which is compatible with IBM software and connects to 
two Apple compatible joysticks and the clock/calendar option with rechargeable battery backup. No need to 
return to factory for upgrades ^ options are easy to install Full documentation and software to read, set and 
automatically reset the system clock to the correct time and date automatic ally upon power-up included. 

Game & clock..... $265 Printer, game & clock. S295 

Printer, clock RS-232 ----$345 Printer, game, clock & RS-232.S395 

Printer, dock & 2xRS-232 .... S435 Printer, game, clock 8l 2kRS-232 .$4S5 

• EXPANDABLE MEMORY MEM-64K .$279 MEM-128K ....... .$379 

MEM-192K.$479 MEM-2S6K .$579 

• TELEPHONE RECEPTIONIST ADAPTER $995 

The telephone receptionist adapter connects directly into a modular phone jack and provides a fully featured 
300/1200 baud Bel! 103/202 compatible modem w'ith autodial and auto answer. A voice synthesis unit and 
touch tone decoder provide interfaces for automatic telephone answering and remote data input. Audio and 
control outputs enable the IBM PC to function as a telephone answering machine. 

• BSR XIO™ CONTROL MODULE $95 

This integrated module plugs into the DIN cassette connector of the IBM Personal Computer and provides 
full remote control of 256 BSR appliance or switch modules and comes with sample soflw^are listing. 

4c COLOR TO MONOCHROME INTERFACE CABLE MODULE $95 

Plugging conveniently between the IBM monochrome display and the RGB connector of the IBM color 
^aphics adapter, this integrated module gives you the capability to use all the graphics and character line 
features of the IBM color graphics adapter with IBM monochrome display, * (Actual photo above) 

• APPLE”' JOYSTICK INTERFACE MODULE For 2 APPLE joysticks $29 

• PROTOTYPING BOARD With bracket and DB25 connector provision $49 

• PLUG IN 5MB WINCHESTER DISK, ADAPTER ^ SOFTWARE $2195 

PERSONALITY™ SERIES SOFTWARE 

• DISKSAVER” PROGRAM $49 

This elegant utility program allows you to create backup copies of any software protected diskette, it offers 
the ultimate protection against accidental damage to your valuable software and comes with full 
documentation. The Disksaver™ itself is not software protected. 

• PASCAL GRAPHICS LIBRARY $95 

This IBM PASCAL compatible library provides full access to the graphics of the IBM color graphics 
adapter. All graphics functions supported by the IBM BASIC are implemented as PASCAL procedure 
calls. Full documentation and software examples are included. 

• PASCAL SUPPORT LIBRARY Provides full peripheral control for the IBM PC from PASCAL $49 

• DATAVIEW’ $195 

This user friendly database generator allows you to custom design your database structure and define 
formats for data entry and display in an easy to follow interactive session. 


mm 

BUSINESS AUTOMATION 
THAT MAKES SENSE. 


Automated Business Machines, Incorporated 
29 35 2 Avoeet Lane, South Laguna, Caiifomia 92677 USA 
(714) 643-0439 

Ail ABM. Inc. products come complete with a one year warranty and 
IBM compatible documentation. 

Enclose Check, Money Orderor Visa/Mastercard Number and Fxp. Date — Calif, residents add 6% sales tax. 
Free shipping and handling on cash orders — Dealer Inquiries IVetcame 
ASK FOR ABM PERSONALITY- PRODUCTS AT YOUR LOCAL COMPUTERLAND STORE. 
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SHOP FROM THE CONVENIENCE OF YOUR HOME OR OFFICE 
WITH THE BIGGEST SELECTION YOU CAN GET YOUR HANDS ON 
CALL OR WRITE FOR A FREE CATALOG AND SAVE! 

IBM P/C • APPLE • ATARI • COMMODORE 64 • NEC • 
COLUMBIA DATA • VIC 20 • BASIS lOS • FRANKLIN ACE • 
COMMODORE/PET • PRINTERS 



-FREE! 1- 


VIC 20 



VIC HARDWARE 

Vic OalaS^t.. 5& 

Vic.Disk Drive. 469 

Vic Graphic Printer .. 326 

Vtc 8K Mernory EKpander....... 39 

Vic 16K Memory Expartder... 76 

24K Memory Ejcparider.. 139 

3 Slot Expansion (Mini-Mother) ..... S9 

B Slot Expansion (Card Board). .117 

RS 232 Card (Avail. Now) .... 59 

IEEE-4S8 Card (Avaii Now)... ...... 69 

Vic Super Expander ... ... 48 

Vicmon. 43 

Joystick. 6 

Paddles. 15 

Light Pen by Symiek .......119 

Vic Modem (Incl. Viclerm) . 95 

40/80 Colum Card (Inci. Prom). t79 

VIC SOFTWARE (ON CARTRIDGE) 

Spiders of Mars .. 36 

Rcibol e I asters . 30 

Meteor Run ... — .. 35 

Satteiitea 5 Meteors . 3fi 

Amok .. 29 

Alien BEitz. 29 

Renaissance .. — ,.. 36 

Alien..,... 19 

Radar Ral Race .. 23 

Sargon II... 33 

Trashman. 35 

Biackhole. 35 

Gorf..33 

Outworld .. 39 

Cloudburst. 29 

Vic Avengers... 3l 

Super Slot .,....... 21 

Super Alien .. 19 

Super Lander .. 21 

Draw Poker .. 20 

Midnight Drive . 31 

Adventure Land. 29 

Pirate Cove. 29 

Mission Impossible. 39 

The Count. 29 

Voodoo Caade. ... 39 

VIC SOFTWARE (ON TAPE) 

Household Finance Pack. 26 

Home Inventory. 12 

Redreation/EducatFon Pack I or II .. 12 

Personal Journal . 24 

Ghostman. 19 

Vi Calc. 11 

Vi Check. 18 

Vi Cat... 18 

Bill Payer. 12 

6 Packs by Vic . 44 

Kosmic Kamakazi . 19 

Sky Math . 11 

Space Division .. 11 

Amok. 14 

Alien Blitz.. 16 


FREE CATALOG 


COLUMBIA 


[ ^DATA PRODUCTS, INC. | 

THE MULTI-PERSONAL 
COMPUTER 

By Columbia can use Software 
and Hardware originally intended 
for the IBM® P/C. .. 

• 8088 Processor 

• 128K RAM 

• Two RS-232 Serkfl Ports 

• Centronics Paralllt Port 

• 6 Ekpahision Slots T.' 

• Dual Floppies with 1 Meg 
Storage 

This exciting entrant to tfte IBM 
P/C compata5/es is lower priced as 
compared to.. . 

CALL FOR PRICE AND 
INFORMATION NOW 
1-800-854-2833 


SEC 


PC-8000 
64 





NEC PRINTER 
PC-flOOl A 
NEC #/0 Unit 
NEC add on Dual Drive 
NEC Green Screen 


Call For 
Total System 
Price jrvd . 

SAVE!!! 


Call for Bill Jones and ask Bill lor a free NEC saialog 
lowest prices possible. 


. end the 


WE ARE A FULL SE#ICE 
DEALER OF THt ENT^Bt^M- 
MODORE PRODUCtt — 

INCLUDING IN 

CBM/PET COMPUTBW® tffOFT- 
WARE ^ CALL trS-^0^ FREE 
FOR COMPLETB: SELECTION 
AND LOW pmCES. 





ACCESSORIES 

APPARAT 

Prom Blaster. 139 

Clock Calendar. 109 

Combo Card .. . .. .. .. 239 

AST 

MG-064 SP [64K Combo Card}.469 

MC-t28 SP (l2eK Combo Card)...639 

MC-192 SP [193K Combo Card).. 799 

MC-2S6 SP (25SK Combo Card)...979 

{AM Above Inclucte Asynch & Parallel Porls) 

64K Mem . 335 192K Mem . 669 

128K Mem . 499 3SGK Mem . 799 

CHRISLIN INDUSTRIES 

192K Mem Board. 639 

256K Mem Board .. 689 

512K (With Serial RS232}. 995 

DAVONG 

DSI-501 SMB Winchester Drive. 1595 


DSl 64K Mem Card 
DSI 192K Mem Card 
DSl 256K Mem Card 

64K Memory Card .. 
12eK Memory Card . 
192K Memory Card . 
25§K Memory Card . 


MACROLINK 


CALL 

CALL 

CALL 


.. 729 

OUADRAM 

Ouadboard 64K . 499 

Quadhoard 255K. 839 

rOuadboard includes memory, clock/calendar, 

Parallel Printer I/O, Asynch RS232} 

ParaNel Interface Card f8' Cable).. 129 

Time Clock (Clock/Calendar W/Software) .. 139 

SEATTLE COMPUTER 

64K Ram * Board.. ,. . 389 

125K Ram Board .. .. .539 

192K Ram + Board .. . 689 

256K Ram *■ Board .. 799 

(All Ram • Boards Include nS-233 Serial Port) 

BYAD 

DSl Z-8Q Board .... . , . 539 

XEDEX 

Baby Blue. 599 

Run CP/M-eOi 

MONITORS & MISC. 

Arridek Color 11 ... 769 

Electro Home RGB .CALL 

Joystick. 47 

Modems. CALL 

SOFTWARE 

Everest Explorer by Acorn.. ......... 17 

The Apple — ISM Conneclion by Alpha ___._120 

CPrM-8& by ComipuV>ew. .299 

Vedit by CompuView.. .123 

The Pfogrammer by Advanced ..... —419 

Fastscreen by CompuView........ 73 

JANUS-86 by CompuView.. CALL 

The Programmer. .369 

Super Calc by Sorcim ....219 

CP/M 86 by Digital Research. 279 

The Organizer by Conceptual Insir.209 

C Basic by Digilal Research.259 

Software from Digital Marketing .... CALL 

Zork I. Zork 11 by Infocom ... 23 

Deadline by Inlocom .... 39 

Easy Writer II by fUS ..255 

Easy Spetler by lUS ..125 

Easy Filer by I US... 298 

Volks Writer by Lifetree ..... .149 

Basic-80 by Mloroson... 297 

Basic Compiler by Microsofl.. .335 

Foriran-80 by Microsoll.....419 

M/Sort by Microsoft .. 159 

Easy by Denver Software . 543 

Home Accounhng by Conlrnemal. 109 

Visicalc (Stnd) by Visidorp ..157 

Visicalc f256K> by Visicorp. 194 

Malherrtagic by ISM . 69 

Total Info. Management by Innovalive.389 

Logon by FerOk . 129 
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FRANKLIN 



ACE 1000 


• Apple II software & hardware compatable 

• 6^K of RAM inemory 

• Upper and fower case 

• Typewriter-style keyboard 

• Twelve key numeric pad 

• Alpha lock shift key 

• VisiCalc friendly 

• 50 watt power supply 

• Built-in fan 


DISK DRIVES 


elite One by Rana. ..369 

elite Two by Rana .. ...539 

Elite Three by Rana . .BflQ 

A-2 by Micro-Sci.. ..379 

A-40 by Micro-Sci .359 

A-70 by Micro-Sci ..499 

A-3 by Micro-Sci.....CALL 

A-73 by MiCrO-Sci .. .. CALL 

3" Drives by Ambek ..749 

Super Drive by Fourth...299 


FREE* SHIPPING 

(with prepaid camh orders) 

J|l ATARI* 

400 16K.268 

800 1.. 664 



ppplG PLUS 48K 

FOURTH DISK DRIVE 
WITH CONTROLLER 


(Note: The hardware and software listed 
here is compatible with Apple, Basis 108. 
and the Franklin ACE-1000) 


Vibeterrr by Videx. .259 

Z-eO Card by WicrosoH....249 

ISK (2 year warranty)... 59 

33 K by Salurn (ir>cl. Software) ..1S9 

AlO tl by SSM......199 

CCS MulrifuncliOfi...159 

32K by MFC .. 139 

Numeric Keypad (23 Key)..119 

Signalman Modem 79 

Micro Modem ||a by Hayes ..270 

Sooper Spooler ... .... CALL 

RGB Card .... .1S9 

Enhancer it . 134 

Metacard by Melamorphfc . 995 

Joystick by T.G...... 46 

App-L-Cache 256K . 995 

Versacard by Pro met hi us ...169 

Vision 00 by Vista......239 

Intone by Novation.. CALL 

Microbuffer 11 (16K) by Praclicle ..199 

The Mill by Stallation.....319 

Expansion Chassis by Mountair>.559 

Synergy Card by Spies. 169 

Chronograph® by Hayes ..169 

Enhancer II by Videx .....124 

Lowercase for Apple...... 29 

Sup R Mod (TV Interface)..... 35 

Music System w/Sottware by Min ..299 

D-Cat Modem by Novation. 169 

A/D ^ D/A by Mtn. Hardware.209 

Supertalker 50200 by Mm .....154 

The Grappler by Orange Micro .....124 

Versa Writer Digitizer...,209 

CCS 7710 A...129 

Disk Emulalor (294K) ....,799 

Parallel interface Card. . 69 


BASIS 108 

The Alternative 


• 6502 and ZSO Microprocessors 

• 64K RAM, expandable to 12SK 

• RGB and Composite Video Output 

• Selectable BO or 40 column text display J 

• High Resolution Graphics: 6 colors^ 20Ox193or 

200x160 wilCfour lines of tj^xt . f 

• B bit Paratl^ i./G • :;SS-23Si^erlaf ftO 

• Detached -keyboard: Ah standard keyboard 

functions. , c ase cl^T’a ct e rs, 

Numerjp^ewgfti^^Cuf block: ami ^15 Pro- 

keys ^ 

• BullHfv ff^j^lloppy disk 

drives 

• Six Apple compatible slots for plug m 
peripherals • Game paddle f/6 


APPLE SOFTWARE 
BUSINESS 


Business Packages by Coniinental .. 169 ea 

OesktQp Plan by Visiccrp 1S4 

Visi Fils -......164 

Visi Calc. 104 

Visidex......... 104 

Visi Schedual . 236 

Visi Trend/Visi Plot...... 

Word Star by Micro Pro...199 

Mall Marge by Micro Pro.. 04 

Spell Star. 140 

Data Star .. 176 

Calc Star. 117 

d Base 11 by Fox & Geiler... 494 

Quick Screen for d Base M.....127 

Screen Writer If by On Line.. 95 

Magic Window. 09 

Targel Planner Gale by Comshgre. 36 

Mathe Magic by ISM .... ........ 63 

Graph Magic by ISM.... 62 

Wall Streeter by Micro Lab...219 

PFS: Raporl (New Improved) by S P. Corp .. 69 

PFS: Graph by Software Pub. Corp ...... 09 


ENTERTAINMENT 


Z^Card by ALS.......- .109 

ALF 9 voice. .149 

Pkasso by IS ......... CALL 

Wlzard-BPO .. . .... ...149 

Synergizer Pack by ALS. 579 

NEW 

Smart Modem*' 1200 by Hayes. ,., — CALL 

Appli-Card by Personal Cmlr.... CALL 

Super Saver Fan. 74 

Ambler Monitor by USI . 179 

Videx Function Strip. 59 

80BB Card by ALF..295 


Ll-Boat Command by Synergistic ... 24 

Robot War by Muse . 27 

Firebug by Muse. 18 

Castle Wolfenstem by Muse. 23 

Conglomerales Collide by Rock Roy .......... _ 27 

Choplifter. 26 

Pig Pen.... ,, ....... 23 

Hungry Boy. 23 

Eliminator by Adven. Inl'l....... 23 

Gorgon. 35 

Time Zone .. 79 


CALL FOR COMPLETE CATALOG 


78 


410 Recorder. , 

810 Disk Drive. 

S30 , 

BSO Interface 

Full-View 00 (00 Col. Screen) ............. ^. '9 

625 Pfrinier 15 

J oysn cks ( ...!, 0 



Epson Cable _ 
Inlef 4014,: 
32K,by 
Raifi Cl 
1 Dis 


THE BOOKKEEPER 

PAC MAN $39 
w/any purchase over SI 00™ 

Atari Word Process cr.109 

Microsoft Basic.. §9 

Atari Basic Cartridge. 49 

Visicalc .. 109 

Pilot (Home Pack) . 59 

We carry ihs campfsts fine 
of Atari hardware and software — 

CALL FOR A PRFE CATALOG 


ORDER TOLL FREE! 1-800-854-2833 


PRINTERS in stock MAJOR BRANDS 

CALL FOR BEST PRICE & FAST SERVICF 


C. ITOH PltOWRITEft 

120 F/T. 

NEC8023A 
TRARSTAR 140 

DAISY VifHEEL. 

40 CPS 132 COL 
IDS PRISM ^ 

80 OR 132 . 


4^ 


Ql^ATA 



• DIABLO • 


... .i3ao 


call 


Epson Mil-’' 

MX-80 W 
MX-80 

with new graphics 











TO ORDER. Fhbhe mvited using Visa, Wastfs-r- 

card or bank wlTe transfers'. Vi$a abd MC service thatde of Z- 
2%. .M.ail orders m&y-Send charge•■ca'7d. Wum^?r (incfude-v,: . 
expiration dale), b^ahiers check, mo'he.y order, or personal ’ 


■shipped 
a.Cdepte.d . 0 . 0 ,: 

.p,,, —.--- cartons .-with-' 

■mariufabturHeir' wai^rahr^.. O'p^rtbd hbt ■feturnabla, 


■'-'Restbcltirlg. .f.ee ■■Tor ,:feiurned ’ mart;hah.ilrse Eguiprrient. 
subject tO' price ehange and avaifabillty. Raiaii prices' 

■ H..J.5.*i„&Ljk'b-'Ti-tj.e e-A ».*£ 


(57.00 minimum) tor postage. ■Cabf:vresidents add 6% 
sales-fax. Please''inclu-de phone . riy^tier on ail Orders. 


differ from mflijord eh prices'. WESHt'P'THE.SAMe DAY ON . 
MOST ORDER Si-Mm. purchase $40. Depeeit required .on 
ail COD'S 

*E'xclude& certainTOrfh.iers 5 ni-o'.foreign - prders.- 


Gf rc fe 116 on jrkf^ity card, 


MAIL TO; 1251 BROADWAY EL CAdON, CA. 92021 (714) 579-0330 


..... 





































































































































ly obtained from our ROM on the 
firmware card, {Although it sounds 
complex, the process is implemented 
quite simply in hardware with a few 
integrated circuits,) A similar ap- 
proch gives us control over the Reset 
vector. 

Note that this use of the interrupt 
makes the card potentially trans¬ 
parent to all other programs using in¬ 
terrupts, As presently implemented, 
however, the card pulls the NMl line 
low and keeps it low until after the 
interrupt-service routine is finished. 
Another peripheral using the NMl in 
the same way would be incompatible. 

- This problem could be solved by trig¬ 
gering the NMl with a pulse instead 
of a constant level. 

Reversing the Swap 

When returning control to the main 
program after NMl service Is com¬ 
pleted, a program must reside in 
ROM that will remain accessible after 
the card is turned off so that the ROM 
swap can be reversed. This is easily 
done by making one page of the 


ROM accessible at the addresses 
alloted to slot 7 (beginning at hexa¬ 
decimal C700) by the Apple ITs ar¬ 
chitecture. 

Soft Switches 

Depending on the program running 
on the computer at the time, it may 
be necessary for the adaptive-firm- 
ware card to turn off the language 
card or to make use of the video 
display, which may involve switching 
from full-screen graphics to mixed 
text and graphics. Both of these 
operations involve the toggling of 
"'soft switches" (programmable swit¬ 
ches) in the Apple, 

For the firmware card to remain 
transparent, it is important that 
everything be put back exactly as it 
was before the interrupt occurred. To 
do this, however, it is necessary to 
know the status of everything prior to 
interrupting the program. Unfor¬ 
tunately, many of the soft switches in 
the Apple cannot be read. They are 
actually hardware flip-flops set one 
way or the other by software's access¬ 


ing particular addresses. For example, 
if the address hexadecimal C050 is ac¬ 
cessed with a read or a write, the 
Apple goes into graphics mode. Con¬ 
versely, accessing hexadecimal ad¬ 
dress C051 causes the Apple to go in¬ 
to text mode. 

Similarly, the status of the expan¬ 
sion RAM card is determined by soft 
switches. In fact, pairs of address 
references may be used to establish 
the status of such a card. Thus, some 
method must be found for reading 
these unreadable switches. 

Rather than try to read the hard¬ 
ware outputs of the flip-flops, the 
firmware card monitors the address 
bus continually and makes a note of 
the appearance of any address that 
falls into the category of soft switch. 
One way to do this would be to 
duplicate on the board the hardware 
representing those switches, but to do 
so in such a way that the duplicates 
could be read by the firmware card. 

A better approach is to use the in¬ 
terrupt. Enough of each address on 
the bus is decoded to determine 


-ANNOUNCING - 

What’s Where in the APPLL..PLUS...the All New Guide to What’s Where 

William F. Luebbert’s Revised Edition of the famous Apple Atlas 

The Atlas and The All New Guide are 
available In one 256-page Wire-0- 
Bound book for only $24.95 

If you own tfie onginal Whaf's Where in the 
Appfe? you will want THE GUIDE to comple* 
ment your edition. This 128-page, Wire-O- 
Sound version contains all new material to be 
used with the memory map and atlas for $9.95 
Ask for ft at your computer store 

Use the Coupon to Order Direct from MICRO 
or 

Call Toll Free Today 1 800-345-8112 
(In PA 1-800-662-2444) 

All Apple users wilt find this book heipfu! in understanding their machine, and essentiai for mastering it. 


The original What's Where /n the 
APPLE? provided more information 
on the apple's memory than was 
available anywhere else. Now the 
Revised Edition-. 

• Guides you — with a numerical Atlas and an 
alphabetical Gazetteer — to over 2,000 memory 
locations of PEEKs, POKEs and CALLs. 

• Gives names and localfons of various Monitor, 
DOS, Integer BASIC and Applesoft routines and 
tells you what they're used for. 

• Enables you to move easily between BASIC and 
Machine Language. 

m Guides you through the Inner workings and hidden 
mechanisms of the Apple. 



Please send me: 


Chech O VISA DMa&t^rCard Accl# 


What^s Where in the APPLE.,. PLUS... 

■ the All New Guide to What's Where 

.THE GUIDE 

Add $2.00 surface shipping for each copy, 
Massachusetts residents add 5% sales tax. 

Total Enclosed $_ 


$24.95 
@ $ 9.95 


Expires 


Name 


Address 


City Slate Zip 

MICRO INK, 34 Chelmsford St., P.O. Box 6502, Chelmsford, MA 01824 


B-9-B2 
83 347 
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PRODUCTS FOR THE 
APPLE II COMPUTER 



With rviS’DOS $799 CDN 
$699 US 

* Apple car now run high-5pe&d 16 bit software. 

True rnu If [processing capability 

* Interface to expansion rnemgry allows up to 1 Mbyte 
of memory to be DIR EGTLY addressable using lor 
more OISKLILATORS. Contiguous memory is thus 
available for MS-DOS, UCSD PASCAL IV OR CP/IVta6. 

* Supplied with MS-DOS. 

* Socket on board for 8OB7 

* Macro assembier for use with MS-DOS available. 


12ek-S795CON 
S599 US 

" 64K/128K MEMORY BOARD FOR THE 
APPLE the MACRO MACROMEM. 

Dblc emulation software for DOS 3.3^ PASCAL AND 
CP/M - com plate disk can be downloaded in 20 secondsi 

* EXPANDABLE TO 384K (PIGGY-BACK board!. 
Special circuitry for low current. 

* Inter faces to the MACRO-88 for contiguous memory 
for the 80S8. 

* Informatfon on DISKULATOR can be accessed by the 
B602 or 0D88 in 4k banks. 

* The most flexible and expandable Ram board for the 
Apple. 

* VC-EXPAND and VC EXPAND 80 for 64k and 128k 
boards for Visicalc expansion. 


S195CDN 
$139 US 

* 16k memory board for the Apple If. 

* DOS 3.3 MACRODISK SOFTWARE included. 
" PASCAL and CP/M MACRODISK options. 


S299 CDN 
$239 US 

* 32k memory board for the Apple 11. 

* With software for moving DOS into one 16k bank. 
Second BASIC language can be loaded into the second 
bank. 

* RAM EXPAND allows overlaying of programs and 
storing of large arrays in the memory board - effectively 
expanding the Apple memory for Applesoft 

* PSEUDO DISK software included. 

* VC EXPAND and VC EXPAND 8D available. 


$59 CDN 
$49 US 

* MAC ROD IS K software turns one or more memory 
boards into a disk emulator. 

' Free with ail Macrotech memory boards. 

' SAVE,8SAVE, RUN. BRUN. and other commands can 
be made to/from memory board as if if were a normal 
disk. 

' Speed of transfer typically 2 to 10 times that of a 
real disk. 

Equivalent PASCAL and CP/M MACRODlSK also 
available - Particularly valuable to PASCAL users as 
the second' disk drive in the system can be a MACRO- 
DISK NO NEED TO BUY YOUR SECOND DRIVE'! 
Pascal Macrodisk automaticalty set up on boot. 


software by Saturn Systems available for 
32k, 64k, and 128k memory boards - expansion of array 
size and use with 80 column boards. 


$175 CDN 
$139 US 

Parallel INPUT AND OUTPUT inter face for Apple. 

’ Compatible wUh Apple software and hardware, 

’ Inverted acknowledge and strobe for printers requiring 
them. 

* Low Res and Hi Res Graphics Dumps. 

* An all-round best parallel board at best prices. 

* Many many extra Commands - margin, width etc, 

* Also the most attractive looking! 


S35 CDN 
S29 US 

* Enables autorepeat on the Apple II. 

* Press a key, hold down' for a second and it wMI be 
repeated until released. 

* Invaluable for VISICALC and word processing appM- 
cations. 

" Versions for old and new keyboards, 

* Simple to install - no wiring! 

* Compatible with other hardware or software Including 
keyboard enhancer. 


$59 CDN 
$49 US 

* Password protection for DOS 3.3 disks. 

* CATALOG MODS of all sorts - double catalogs, file- 
type LD. mods etc. 

Error instruction modification. 

Prfnter'dump utility. 

* Edilorfor EXEC TEXT FILES. 

* Most valuable general utility for APPLE PROGRAM¬ 
MERS. 


* Apple II is a trademark of Apple Computer Inc. 

* CP/M is a trademark of Digital Research Corporation. 

* MS-DOS is a trademark of Microsoft Consumer 
Products Inc. 

* U.C.S.D. is a trademark of Regents of the University of 
California. 

* VC-EXPAND is a trademark of Saturn Systems LTD. 


Quality Software, Prometheus Products, Continental Soft 
ware, Avante Garde Creations, Saturn Systems^ Rocky 
Mountain Software^ Xebec, A.L.S. etc. etc. and many 
more. 

Payment may be made by VISA, certified check or money 
order. 

MACROTECH Computer Products LTD 
4116 Grace Crescent 
North Vancouver, B,C, V7R4A1 
604-986-7633 


IVIACROTECH Computer Products LTD, is also seeking other designers or manufacturers who are interested in MACROTECH 
Producing hardware or software products for the Canadian and international markets for dealer distribution (Considering the 
Canadian - U.S. dollar exchange rate this may be the only way for you to get your product to the market effectively in Canada). 
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THIS MONTH'S TOP TEN 


TITLE 
d&ase II 
WordStar 

WordStar w/MailMerge 

Supercalc 

Pascal MT + 

CalcStar 
CBSO 
ms SO I 
PL 1/80 

Select w/Superspell 


MOVING UP 

Spellguard 
Supervyz 
Spellbinder 
Condor II 
Mathemaoio 
Condor Ilf 


MANUFACTURER 

LIST 

NOW 

AshtonTate 

700.00 

499,00 

MicroPro 

495.00 

299,00 

MicroPro 

645.00 

385.00 

Sorcim 

295,00 

210.00 

D. Research 

475.00 

425,00 

MicroPro 

295.00 

185.00 

D, Research 

500,00 

420.00 

Systems -h 

495.00 

359.00 

D. Research 

500.00 

420.00 

Select info Systems 

595,00 

395,00 

THE CHARTS... 


ISA 

295.00 

225.00 

Epic 

100.00 

90,00 

Lexisoft 

495.00 

295.00 

Condor 

595,00 

450.00 

ISM 

100.00 

90.00 

Condor 

995.00 

750,00 


whether the current address is a soft- 
switch reference. If it is, the lower 
byte of the address is latched and 
used to generate an interrupt. The 
interrupt-service routine then ex¬ 
amines the latch to determine the 
identity of the soft switch and saves 
the information in memory on the 
firmware board. This approach 
allows a much greater number of soft 
switches to be monitored and at the 
same time suggests a unique way of 
generating the interrupts that relate to 
the main business of the card, as 
discussed below in Noticing Input. 


OS90RNE OWNERS: dBase II Supervyz QujcKscreen. Spellguard Crosslelk. 
Mathemagic and many olhers avarlable foe the Osborne i at our adverttsed pricesi 



GREAT HARDWARE BUYS! 


C. ITOH 8500 PROWRITER Amazing 120 CPS pnntuf 
' vvrGraphics. log»C seeking, tnctronitractor & more 
Patalle(8500LialS79500 S515.00 

Ser taw Parallel fl&QO List SS^ 5 00 S650.00 

C. ITOH F10 STARWRITER OfliSy wheel Prmter incredible flOCPS primer wilh alF The 
leatures of Drabio NEC, arid Oume. at haH I he price' 

ParalleNCentronicsmleftaceiunit List Si095 OO S1475.00 

SeriaURS 232S interlace unit List S1995 00 51475.00 

FlO Tractor Feed OpRon: List 5325 $250.00 

2K BuUer Option CALL 

Fealures Upgrade Option CALL 

SMITH-CORONA TP4 Daisy wheel prinler Lelter qiiahly printing at an unbelievable 

priced 120 WPM parallel or serial inlerface tspecifyr 

List SB95.00 $689.00 

PRINTER ACCESSORY PACKAGES: 

Apple II package: Complete package to mierlace Mth any of me abb«e printers — 
includes cable and interlace Card 5120.00 

Osborne Paekage: Osborne cable to interlace to any of the above printers 540.00 

Other inlerlacepackages avarlabie torTRS SO IBM Xerox Apple IFI elC CALL 

HAYES SMARTMODEM LiSl 279 00 5227.00 

SIGNALMAN MARK I direcl bonnecl modem 

Auto Answer W/RS 232 cable" i $99 95 

Can lor iimiiar sawngs on ZtNiTH ALTOS OklOAtA HAYES VORTHS-TAR fUtViDfO ^EC XEROX 
ANAOEX OLFME XCOMP ids CENTRONICS AMOEK NOVATION SANYO EPSON 



MORE SOFTWARE HITS 


ART iNTElLlGENU 

FRIEHOS SFIW 

MIORCI AP 


Microsoft 


STD MICflOSYS 

Oenui 

m 00 

Anttss BO' 

^40 00 

SeiKlor m 

US OD 

{UBOLM 

B7!j00 

OudC n tasi 

m m 

MEdiui 

75QOO 

ao 1 

4QS 00 

Sl!-4Klor 'V 

73S W 

MjuoBO 

trb 00 

Maaiman 

10b 00 

lus plan 

SYS 

OnAHAM OOfliAM 

Se^tar V 

IBS 00 

EJiTBO 

m 00 

STRUCT SYSTEMS 

Pi^n 8Q 

24Q 00 

Apl Mqimi 


Gfsciur Ml 

170 TO 

Mu Warn 

?J0 00 

6 L A flee 


OIGRAL RESEARCH 

C fieg' m 

1 

Gwitlor IV 

7Sooa 

MuLsSC 

170 00 

A Pay. PiayTaiJ 

PL' 1 BO 

42QOO 

Pay 1 ejcJl 

A&b DO 

SBasm: 

7SSTO 

MSort 

U^»00 

inv OE ti 

BbO DO 

CBdiit 


GLedg mu 

II 

MICROPRO 


SFTW DIM 


Ana^ys’ 

m TO 

CP MJ 2 

US DQ 

OE •' mv Pay 

1, 

Cusi NalEl. 

3S0TO 

Acii Piul. 


Jngnr 

UbM 

^AQ 

as DO 

JOB L edcri 

710 00 

DjuSiff 

77STO 

1 Mmuid 

4Jb 00 

SUPER SOFT 


ECOSOFT 


KEY IITS 


Sup<fS*Kl • 

t?0TO 

2 MiUiTui» 

m 00 

DiSh DocTar 

05 TO 

VicroslAl 


i^tiiaseartn 

ITS 00 

^l[^e||Sldf 

^6STO 

34UQ 

CAU 

ferTii 

17b TO 

FFN PLAN 

ASSOC 

MARK OF UNICORN 

MICROSOFT 


MIQW MICRO TER 

SRS Fori^iP 

710 TO 

MimMootl 

37SM 

Wince 

'48 00 

Bas-tBO 

2n 00 

Cross Asstfn 


Lny Pascd 

BO 00 

FOX & SELLER 

ktiQOie 

UflOO 

Ccmpiiei 

3TOOO 

MX* 

7W 00 

C Compiiir 

T ? 4 00 

Quicxscrttr 

140 00 

floin 

74S00 

FofiTja BO 

395 m 

Otnars 

CAU 

STj'Eflii 

t&g 00 


ftus 15 JJJST a samew n1 rtie CP M sonwais av^iuEsiB hgm DATASOLiRCt Call aS tar great havings On tne 
Pdcxage you re looking 'o- APPLE TQQ’ we carr^ many ti-r tnese 'lems m Apo'e CP W "u-rriidl call* 


ORDER/TBCHNICAL HOTLINE: 
1‘800-328’2260 
1-812’544’3615 

ORDE RING information MAIL ORDERS Casruer 5 cneci- or mnney order 
Cna^ge cares aOd 3'' Shipping S3 00 oer soUwate item 2" per ndJdfttirf ilem 
add 5 -' sales la.K. Pricing jnd avaH su&t To change P^ces are man □rder only 
DufrtStiurce 15. A Divi^ron pt Dat^Soutce Systems CorporsTwri CP w ,s ^ reg-itereo 
Qt Diqira; Be^eartn Corp 



SS OataSiaurcE Sustems _ 

□ OP.D. BOX 3^007 n rvtIMMEARai-IS,IVIN 55a35" Sq3-9He44-7an7 


Split Addresses 

Because the 6502 always executes 
one more instruction before respond¬ 
ing to an interrupt, wher\ two critical 
address references occur together it is 
possible that one of them would be 
missed. This could be solved in hard¬ 
ware by using a pipeline, but that 
complicates the hardware somewhat. 

In order to keep the hardware 
simple and streamline the software 
service of the interrupts, the firmware 
card checks in software for double¬ 
address references when this seems 
possible. Admittedly, this is not a 
foolproof approach—routines could 
be written to fool the card—however, 
the probability of such exceptions 
seems quite small. 

Noticing Input 

Given that the firmware card can 
respond reliably and transparently to 
requests for input, what is the best 
way to generate those requests? One 
method would be to have the card 
generate the interrupts whenever you 
activate a switch. Unfortunately, if 
the computer happens to be writing 
to disk when you activate the switch, 
data will be lost. 

By including the address hexa¬ 
decimal COOO (the keyboard data- 
input address) among the soft-switch 
addresses that produce mtenupts, the 
computer itself will generate the inter¬ 
rupts whenever it checks for input 
from the keyboard. Then any check 
of the keyboard by the main program 
will turn on the adaptive-firmware 
board and let it check the special 
source of input, such as the user 
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Imagine building your own computer 
for only $79-95! 

That’s exactly what you can do with 
the ZX81 kit. It comes widi all the parts 
yon need and complete diagrams and in^ 
structions for putting it together. All you 
have to supply is soldering iron, solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a lot more than several 
hours of kit-building fun. You also get a 
surprisingly powerful personal computer. 
The ZX81 hooks up to any TV for a 32- 
character by 24-line display (we provide 
the connecting cables)* You can also use a 
standard cassette recorder to store your 
programs (again, we provide the cables)* 

Most important, you get a BASIC pro¬ 
gramming language that's powerful 
enough to challenge and interest the 
most experienced programmers. The 
ZX81 can handle multidimensional string 
and numerical arrays. It has full mathe¬ 
matical functions accurate to eight deci¬ 
mal places* Single^key entry for every 
command. Syntax error detection, de¬ 
bugging codes, and easy editing* Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 


display, and random number generator* 

The ZX81 can be expanded too. You 
can increase the memory from IK to 16K 
with our Memory Module for $49.95* 

And you get a comprehensive manual 
that completely documents the capabili¬ 
ties of the ZX81, and teaches program¬ 
ming from the ground up. 

In short, you get aH the features that 
have made the Sinclair ZX81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself* 

A few years ago, this kind of computer 
power was simply unavailable to the 
individual Even today, most personal 
computers are too expensive to buy for 
personal use. 

But the ZX81 kit can be yours for only 
$79,95. Take advantage of this unique 
offer today. To order, send the coupon 
along with a check or money order. Or for 
faster delivery, call our toll-free number 
and use your MasterCard or VISA. 

To order call toll free: 800-543-3000. 

Ask for operator #509. In Ohio call: 800- 
582-1364; in Canada call: 513-729-4300, 
Ask for operator #509* Phones open 
24 hours a day, 7 days a week. Have your 


MasterCard or VISA ready. 

These numbers are for orders only* If 
you just want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 


rTocoDri 

j 09BYOK 1 

MAIL TO: Sbclair Research Ltd.. 

1 One Sinclair Plaxa, Nashua, KH 03061. 

PRICE- QTY, AMOUNT 

ZX81 Kit 

$79.95 



[ 16K Memory 

1 Module 

$49.95 



Shipping and 
; Handling 

$4.95 


$4.95 

j ^U*S. dollars TOTAL 


1 Name 

1 Address 


State 


Sinclair technology is also avaiiable in Timox/Sinclair 
computers under a license from Sinctair Research Lid. 

5indaii~ 




























switch* This has the net effect of in¬ 
serting a few lines of a special transla¬ 
tion program {from the firmware 
card) into the input loop used by the 
main program. 

With this arrangement, the switch 
input may be monitored in an effec¬ 
tively continuous fashion, or at least 
as continuously as the keyboard is 
monitored by the main program* For 
an input-loop cycle less than a milli¬ 
second, the difference between this 
approach and the switch-generated 
approach is not likely to be perceived 
by most users* Most important, this 
approach eliminates the need to 
worry about interrupting the pro¬ 
gram during disk accesses* 

Separating Work from Play 

You will sometimes want to use the 
input switches to simulate keyboard 
input (which causes the input 
algorithms to be triggered), while at 
other times you will need the switches 
for game playing* How can the firm¬ 
ware card know whether to treat the 


switch activation as a keystroke 
(which would activate an input 
routine) or as a game-switch activa¬ 
tion (which is just passed through to 
the game I/O address)? 

The solution is to add the switch- 
read addresses, such as hexadecimal 
C061, to the set of addresses which 
generate interrupts and enable the 
card. The firmware card then checks 
to see what address reference it was 
that enabled it. If it was enabled by a 
call to the game switches, the user 
switch is treated as a game input. If 
the firmware card finds it is being 
polled for input from the keyboard, it 
will activate the appropriate input 
routine for the user. Thus the card 
automatically switches back and 
forth between keyboard and game- 
playing modes as required by the pro¬ 
grams. 

Even programs that do not call for 
any use of the keyboard, however, 
may address the keyboard location. 
For example, the BASIC interpreter 
checks the keyboard with nearly 


every command to see if a control C 
has been pressed. 

Because the BASIC interpreter can 
access the keyboard many times bet¬ 
ween accesses to the game paddles 
(once for most of the instructions it 
executes) the firmware card requires 
256 consecutive accesses to the 
keyboard without an access to the 
game switch or paddle before it will 
leave the game-playing mode. If the 
computer program is checking for in¬ 
put from the keyboard, this occurs 
rapidly; if it is checking only for con¬ 
trol C, the game-mode dropout will 
rarely happen. 

If the above technique is used to 
defeat calls for control C, how would 
you ever be able to get out of a 
paddle-based program that was 
designed to use control C as its exit? 
The firmware card has an automatic 
game-mode dropout timer built in. If 
you don't hit the switch for a certain 
interval (determined by the stop-time 
option), the card automatically drops 
out of the game mode. 






TURNS YOUR OLYMPIA ES101 OR REMINGTON 210 TYPEWRITER 
INTO A LETTER QUALITY WINTER FOR THE APPLE II COMPUTER 


FOR OTHER COMPUTERS USE THE GRQ-i i 

Interfaces to the Olympia ES100, ES101, ES105 and 
Remington 210,220 electronic typewriter. 


The DatafacelblOl^ppfSTT™ Interface Card gives 
you a letter quam^'T^ter while allowing the full use 
of your office electronic typewriter. The D101 
requires only one card, the cable is included. Instal¬ 
lation—simply plug in! No jumpers to set and no 
soldering necessary. 

Suggested retail price $349.50. 
Dealer Inquiries Invited. 

™Apple H is a trademark o1 Apple Computers, Inc. 


2372 A WALSH AVENUE. SANTA CLARA* CA 95050 

TELEPHONE (408) 727-6704 
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OI course Percom diskette drives for the IBM Personal 
Computer fit right in. They fit right outside your Personal 
Computer, too. And they Ye fully compatible, providing the 
same full double-density storage capacity. 

But just as important, Percom diskette drives also fit the 
same high standards set by IBM. 

At Percom weVe been making disk storage systems 
since 1977. We build quality, high-performance disk drive 
systems. From proven design through quality inspections 
that include 100% two-day operational tests. And Percom 
dealer support ensures competent atter-sale service. 

So expect more from Percom. You won’t be 
disappointed. 

Percom disk drives for the IBM Personal Computer are 
available in 40-track single- and dual-head models, and 80- 
track single-head models. Call or visit your independent IBM 
Personal Computer dealer — and fit right in with Percom. 
For the names of dealers carrying Percom products for your 
Personal Computer call toll-free 1-800-527-1222. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

IPERQCMI 

PERCOIVl OATA COMPANY, INC. 

1T22G PAGEWIILL RD. * DALLAS. TX 75243 • (2l4) 340-70G1 

IBM and IBM PERSONAL COMPUTER are trademarks of International Business 
Machines, Inc, 

PERCOM is a IrademarK ot Percom Data Company, Inc. 



Minimum system requirements are an IBM System 
Unit with 16 Kbytes of RAM and 5 "A" Diskette Drive 
Adapter. Drive models supported depend on DOS 
used. An optional cable available from Percom is 
required for external (add-on) drives. 


^ Yes ... I’d like to know more about Percom diskette drives \ 
for my IBM Personal Computer. Rush me free literature. 

Send to: PERCOM OATA COMPANY, Inc., Depi 2-aoi 
tl230 PagemiFI Road, Dallas, Texas 7S243 


Street 


city 


state 


7ip phone number 

I intend to add a hard-disk system to my computer O yes □ ^ 


MAIL TODAY! 


























BRAINS-MAINFRAMES 



List $2995.only $2449 Z-89 48K 

List $2895.only $2099 

Z-90 64K DD 3195 

COMPUSTARS °NLY $2489 


AMERICAN SQUARE COMPUTERS is organizing a 
World Wide Association of Computer Dealers. Open a 
Store or Start Work Out of Your Home! We Charge NO 
FRANCHISE FEE! (Our Competitors charge a FRAN¬ 
CHISE FEE of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started MAKING MONEY 
by HELPING PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 


TELEVIDEO TERMINALS.. .910 $518,.. .925 $718 


Available to Dealers 

NORTH STAR 

Minicomputer 

Performance 

Green Phosphor 
Options: 

Graphics + CP/M 

List. $3,999 

Only.....,, $2,989 


ADVANTAGE 



mum 


Monitor Green Phosphor $114 


TERMINALS Z-19. 

INTERTUBE m Super Smart 

EPSON 


MX-80FT..$598 

MX-80...$474 

MX-100.$749 


$638 
. $710 





$1290 
.. call 
$1256 
$1449 


ANADEX 9501. 

NEC Letter Qual Friction & Tractor 
ZENITH printer Z-25 list 1595 only. 
C. Itoh F10 Letter quality 


A 

-AJMIo 


GODBOUTCOMPUPRO 

Super Sixteen 8085/8088 is the fastest combo 6/16 
CPU. LIST . $3904 .Special $2873 


SEATTLE'S 

16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 
S-100 computer! 128K Static RAM, DD Disk Controller. 
22-slot Main Frame, 86-DOS, #2128K 

LIST.$4185.ONLY $3349 

#1 As above but 64K LIST .., $3190... ONLY 2649 


CALIFORNIA COMPUTER 2210A 

LIST $1995.ONLY $1722 

Z80, 64K, I/O, Disk controller + CP/M. 

Model 302 is the larger system: 2.4 Mb 8” Z80,64K, 
and optional OASIS, CP/M, or MP/M operating system. 
LIST.$5295.. . . ONLY $4674 


SYSTEMS GROUP SYSTEM 2800 
Runs CP/M or OASIS. Supports single user & multi¬ 
user & multi task. Up to 5 megabytes with 8" drives. 
Optional 10-megab)^e hard disk.Optional tape back 
up #2812 $5035.ONLY $3775 


ATAR1400 . List $399.on ly $340 

800 . List $899..only $675 

Wonderful Games—Education for yourfamily 

Main Frames-S-100.$200 up 

Advanced Micro Digital Superquad Single Board Computer 

with Z80 64K and FDC.$749 

Dual 68000 CPU SlOO-Super Fast—Save.CALL 


TARBELL’S 

Empire I&n have two 8" disk drives. The I is single 
sided, the n is double sided. 

FREE Business Software 

Empire I LIST $4888 .Only_$3666 


We sell The Finest Hardware 

AMERICAN 

919-089-4577 4167 Kivett Dr. 



We sell The Finest Software 

COMPUTERS 

Jamestown, NC 27282 919-883-1105 


30S BYTE September 1982 


CP/M is a registered trademark of Digital Research, Inc, 


Circle 24 on Inquiry card. 


















































LOWEST PRICE- BEST QUALITY 


NORTH STAR Horizon 2 



2-5W Disk Drives 
64K Double Density 
Factory assem. & tested 
Factory guaranteed 

A few left 
Low Price only 

$2499 



DECISION! 


Powerful North Star BASIC Free 
Superb for Business & Science 


HORIZON STANDARD IS NOW HRZ-2-64K QUAD 


Factory Assembled & Tested 

List 

Only 

Horizon-2-64K-Quad. 

$3599 .. 

$2689 

Horizon-1-64K-QHD 5. 

$5999 .. 

$4559 

Horizon RAM ASM.32K = $424 64K 

= $594 

Big Sale on Multi-User Time-Sharing 

* m 

call 

English to Basic Translator. 


$99 

North Star Hard Disk 18 Mb... 

$5375 .! 

$4568 

North Star Time Sharing Multi User 


call 

Zbasic 2 to 5 times faster!. 

$350 !! 

call 

Secretary Word Processor. 


$99 

Wordstar Word Processor. 


$296 

Floating Point Board... 

$399 ! ! 

$339 

Oasis Multi-User Software. 

SAVE . . 

call 

CP/M for N * Extra features. 


$230 

Micro Mike So ft ware. 

SAVE . . 

call 

Ecosoft Accounting MICROSTAT 


$265 

Pascal-80.. 

$600!! 

$515 

Extra Precision Basic.. 


$50 

North wood. 

$199 .. 

$179 

Mailmanager. 

$299 . , 

$224 

Infomanager. 

$399 .. 

$349 

General Ledger. 

$499 . . 

$429 

Accounts Receivable. 

$499 .. 

$429 

Accounts Payable... 

$499 .. 

$429 

Inventory ......... 

$499 .. 

$429 

Order Entry...... 

$499 .. 

$429 

PROPAG . 

$1499 .. 

$1274 

DOS-f Basic 5.2. 

^ * 

27 


“The IBM-360 on the Z-80 & S-100 BUS!" 

Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 
system! list 

DECISION 1 + S5K Static + 8" Disks... . $4375 

DECISION 1 + 65K Static + 2 - " Disks_____ _ 4195 

D EClSION 1 + 85K Sialic + 5" Di sk + 5M B H ard DI sk..... . 5990 

DECISION 1 3 user 195K Static + 5^^ Disk + 5Mb Hard Disk + MICRO NX 8035 

D EClS tON 1 —Z-SO + 1 = Power. 1725 


ONLY 

3377 

3149 

4784 

6428 

1294 


MORROW 8'' Disk 

Discus 2D + CP/M 600K only $834 

Discus 2 + 2 +CP/M 1.2 MEGA B $1074 

Add Drives 2D = $599 2 + 2 = $795 

Discus 2D-dual + CP/M Oniy $1384 

Free Microsoft BASIC from MORROW with Discus 

system or hard disk 



InterSystems 


M-26 MORROW Hard Disk 
26,000,000 Bytes!! 

List $4495.Only $3394 

Free CPM-(-BASIC 
M-20 List $4795.. Only $3835 
M-10 List $3695.. On !y $2955 
M-5 Lis1$2495. .Only$1994 


Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front Panel 


WO-1 - with interrupts 
FDCn Disk Controller 
20 slot motherboard 


List $3795 . Only $2839 

Without front panel as above only $2716 
Front Paneless Recommended for Business 


Save on Memory and Programs 


Systems Memory 64K A&T ..,,. 1459 
Systems Memory 64K Bank .,... $555 
Microangelo.... $955 


Corvus Hard Disk______ SAVE 

SSM Video BRD VB3 kit.$361 

Spectrum Color ASM $326 


Cat Novation Modem .. $169 

Memory Merchant 16K.. $159 


Which Computers are Best?—FREE. 
Insured Shipping at Low Rates. Call 
For Latest Prices, Details. We Beat 
Advertised Prices. 


Factory Guarentoes 


AMERICAN 



■SOIfARF 


919-889-4577 


4167KivettDr. 



Expert Advice 

COMPUTERS 


Jamestown N.C. 27282 


919-883-1105 
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Emulating the Keyboard 

For the entire firmware card to 
work effectively, it is necessary that it 
be able to make the computer think 
that its output is actually coming 
from the keyboard itself. The most 
straightforward approach, which is 
characteristic of most other emulator 
cards, is to disconnect the keyboard 
from the main computer and plug the 
emulator card directly into the key¬ 
board plug on the Apple 11 mother¬ 
board. In order to allow the keyboard 
to work under this scheme, the 
keyboard would be plugged into the 
firmware card. However, this ap¬ 
proach requires that the bottom of 
the computer be removed to provide 
access to the connectors. Installing 
the card in this manner is a rather dif¬ 
ficult and time-consuming procedure. 

An alternate approach is to tap into 
the I/O decoding by removing one of 
the decoder ICs and substituting a 
jumper to the firmware card. The 
function of the missing device can 
then be performed selectively by the 
firmware card. When appropriate, a 


signal that would ordinarily enable 
some element of the I/O section of 
the Apple may be diverted to active 
memory on the firmware card. In 
particular, we can arrange to have 
location hexadecimal COOO decode an 
address in memory on the firmware 
card; that is, when the computer tries 
to read the keyboard, it in fact reads 
whatever is placed into that location 
on the firmware card. 

This offers a few advantages. First, 
this arrangement makes installation 
of the firmware card much easier 
because the bottom of the computer 
need not be removed. Second, if it is 
designed so that the rearrangement of 
the decoding occurs only when the 
card is turned off, the keyboard latch 
and strobe arrangement will be left 
intact and will function in the normal 
fashion when the card is turned on. 
(This allows the card to directly read 
the keyboard and pass any keyboard 
input through as well.) Third, this 
technique allows the firmware card to 
intercept references to the game- 
paddle ports, thus allowing the card 


to do game-paddle emulation. 

Paddle Emulation 

If we want to allow the user control 
over the paddle input, some mechan¬ 
ism must be provided to simulate the 
game paddle. The most straightfor¬ 
ward method would be to install a 
variable resistor in the game slot that 
could be controlled by the firmware 
card, but this approach is fairly 
hardware-intensive. By carrying the 
substitution of memory for I/O one 
step further, however, it is possible to 
gain software control of the values 
obtained when the game paddles are 
read. 

The Apple's 100-kfl potentiometer 
inputs are read by means of timers. In 
normal operation, the position of the 
game paddle is read in the following 
fashion: the X register is loaded with 
the paddle number; the Y register is 
used as a counter. The process begins 
by setting register Y to 0. The NE555 
timer is then triggered by a reference 
to address hexadecimal C070. The 
processor then goes into a loop, in¬ 
crementing Y and checking address 
hexadecimal C063 — X {where X is the 
paddle number). When the timer runs 
out, it clears the most significant bit 
of hexadecimal address C063+X. 
When this is detected by the loop, the 
program exits the loop and uses the 
value of the Y register as the paddle 
value. 

With the firmware card, there are 
two ways to program the game- 
paddle value that is read by a pro¬ 
gram running on the computer. The 
first method (used by paddle modes S 
through 15) begins by disabling the 
decoding so that each time the com¬ 
puter addresses hexadecimal C063-hX 
it gets an address in the memory on 
the firmware card instead of checking 
the actual hardware switch. The firm¬ 
ware card simply increments one of 
its own counters and then passes con¬ 
trol back to the paddle timing loop. 

After the firmware card has been 
accessed the desired number of times 
(i.e,, the value in the Y register is 
equal to the desired value), the most 
significant bit in memory location 
hexadecimal C063 +X (in the 
firmware-card memory) is set to 0, 


PUT YOUR APPLE TO SLEEP 


PJug HIBERNATQR into your APPLE power socket - 

Plug flealClock into APPLE sbt - Bet ALARMCLOCK Interrupt Mode 

Power OFF - your APPLE wiH WAKE UP tafter sleeping for 

milliseconds to months] Boot up - E?(ecute your program 

snd if you wish, go back to sleep again - etc 

Your APPLE consumes NO i^wer while Asleep - NO over-heating 


AgXJU.ARY 
. CONTROLS 

± _ )iL 



REMOTE 

TTL 


REMOTE 

SWITCHES 


HIBERNATOR + IMI REALCLOCK 


* AUXlUAItV AC POWER OUTLETS 
^ LEO STATUS INDICATORS 
^ CONTROL FROM: REALCLOCK, 
TTL/S WITCH INPUTS, 
MANUAL/SOFTWARE 
^ OPTtONALAC LINE FILTER 


* FOUR INTERRUPT MOOES 

PERIODS FROM MILUSECONOS TO MONTHS 
« APPLESOFT/INTEGER COMPAURLS 

* AOKIUARY CONTROLS CONNECTOR 
MACHINE LANGUAGE DOCUMENTATION 

* REALTIME RESOLUTION t MILUSECQND 


Hibernator S79 HeaCCIock $ 1BQ. Purchased together $.259. [Add $ 12 for AC Line Filter. J 
Hibernator S. Reel Clock ai&a available in kit farm 

PricB includes Demo disk vuich TriBr>u-drivEn seftware. Apfalicaifons instruction Manu^ 

instrucuen Menual available saparatety $10 (deductible fnam ReelClock punchiafie I 
WARFIAISfTY ONE YEAR cm LABOR and PARTS 

TO ORDER PlHsse send c;asitieir s chfedk. crKsney order or pEc^onal check ChLIcwv TO business days co c:learJ 
and Master Card add Shipping & nsLH-ance in U-S. add $5 CA resideriLs add B^b sales ta* 

SAVE $5 by enclosing this ad i^itn ypur order or quote ref <rB9 


Innovative Measurements Inc. p q bdh 3379 cietnefice ca tei. t7i4) 493^2174 
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HOW TO SELL MORE bOFTWARE gas 


^TBeries ol 

:fk©ting bulletins 
Dog, Inc. 


A one-day seminar on Writing 
User Manuals That Sell 


to get attention yet clear understood? 

And, how do you do all this at a pace up with your 

product release schedule? This semij^l?ias the answers. 


You know better user manuals sell more software, but how do 
you make better user manuals? How do you identify just the right 
details to motivate prospective users to buy? How do you organ¬ 
ize these details into a sequence that makes sense to firsts 
time users while it provides ongoing reference to veterans? How 
do you format and package a manual so it's attractive enough 


If you're an individual software author or a software company 
in the business of publishing or selling software, or if you'd like 
to be, you can benefit from this seminar. Unlike seminars that 
concentrate on the academic do's and donts of technical 
writing and formatting, this seminar gets down to the business 
value of the user manual as a marketing and sales tool that helps 
you get more users and keep them. 


Developed and conducted by software marketing 
professionals with over 50 years of collective expe¬ 
rience in writing software manuals for the commer¬ 
cial market, this seminar is loaded with facts and 
ideas on these subjects: 

Manual Design 

How to make content, organization, page layout, 
and document format work to your sales advantage 
without spending a fortune. 

Trainrng vs. Reference. Can one manual do both? 

H ow to implement the tech niques of tutorial writing 
into a well organized reference format that provides 
easy access for later questions. 

Packaging That Controls Point of Sale 
How to make your manuals work for you at the 
point of sale to help the deaier present your software 
in its most competitive Nght-both on the shelf and 
on the demonstration machine. 



Automated Manual Writing 
How to let the software document itself wherever 
possible, and how to use word processing systems 
effectively to obtain maximum value from automated 
publishing tools. 

Seminar Manual 

All attendants will receive a detaiied 
'“How To" manual on writing and pro¬ 
ducing user manuals for commercial 
use. Many past attendants have praised 
the manual and other handout materials 
as being worth the price of attendance 
by themselves. 



Schedule: 
October 5 
October 7 
October 19 
October 21 


New York 
Atlanta 

San Francisco 
Los Angeles 


November 2 Denver 
November 4 Seattle 
November 1 6 Dallas 
November 18 Chicago 


Only $145 With Our Guarantee 
Price includes lunch and materials. We offer a 10% 
discount for companies sending more than one person. 

Get Details Today! 

Space is limited so make your reservation now. Use 
the coupon to enroll now, or to get enrollment details, 
simply call Michele Keplinger (303) 471-9875. 


PramptDac ^ 

833 West Colorado Avenue Colorado Sprfngs, CO 80905 

See our software ad in this issue. 


How To Enroll 

Please reserve_seats in (city)_ 

_seminar on (date) _ 

Please check appropriate items: 

_My check is enclosed for $_ 

_You may charge $_to my Master Card_VISA_ 

account number_which expires on_1 98_ 

Signature _ 

Names and Titles of Registrants:_ 


Company Name_ 

Mailing Address & Telephone. 


Tuition Refund Guarantee 

(f you aren't satisfied this seminar is everything we say it is, 
just tell us in writing why you're dissatisfied, return the seminar 
manual, and we'll send you a full tuition refund. 

Ask About Our Other Services 
( ) Send information on other seminar offerings 

( ) Send information on in-house seminars 

( ) Send information on the Prompt Doc® structured 

documentation service 

( ) Send information on the Prompt Doc* Manual Maker 

software package 
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and control is again returned to the 
paddle timing loop. The loop detects 
the most significant bit {thinking that 
it is seeing the timer flag) and exits 
from its loop, carrying with it the 
value for Y that the firmware card 
wants it to have. This approach has 
the advantage that it will work no 
matter who writes the timing loop 
and what registers are used for 
counters. It has the disadvantage, 
however, that it can actually slow the 
program down by interjecting addi¬ 
tional instructions into the otherwise 
very tight timing loop. 

The second method (used by pad¬ 
dle modes 1 through 7) takes advan¬ 
tage of the fact that most of the pad¬ 
dle timing loops examined (both in 
software written by Apple Computer 
Inc. and in other packages) seem to 
use either the X or Y register as a 
counter. Because this is the most 
convenient method for doing paddle 
timing and allows the highest resolu¬ 
tion, it is reasonable to assume that 
one of the two registers will be used in 
most or ail software paddle timing 


loops. 

Based on this assumption, the firm¬ 
ware card immediately checks the 
values of the X and Y registers when 
address hexadecimal CO 70 is first ac¬ 
cessed. It then returns control to the 
loop and allows it to complete one 
cycle. When the loop accesses address 
hexadecimal C063+X, the firmware 
card is again activated. It then checks 
registers X and Y to see which of the 
two registers has changed. The pro¬ 
gram assumes that this is a counter 
and then loads the desired paddle 
value into that register, sets the most 
significant bit in address hexadecimal 
C063+X (in the memory on the firm¬ 
ware card), and returns control the 
Apple paddle timing loop. 

The loop immediately discovers 
that the most significant bit is set and 
breaks with the value in the register 
as the "paddle timer value.In this 
manner, the software routine can 
very quickly inject any paddle value 
into any program. If software is 
discovered that uses other registers, a 
more complicated search routine can 


be used to find the proper register to 
"stuff" (store) with the desired paddle 
timer value. The end result is that in¬ 
dividuals using only a single switch or 
other alternative input techniques can 
control paddle movement, through 
the firmware card, for games, draw¬ 
ing routines, and other software ap¬ 
plications. 

Where Is the Top of Memory? 

A drawback of the I/O RAM ap¬ 
proach is that the address hexa¬ 
decimal COOO becomes an element of 
RAM, which could fool an operating 
system trying to find the top of 
memory. This does not happen with 
DOS, but it does happen with Integer 
BASIC in ROM, if that language is 
started with control B. The solution 
in this case is to specify HIMEM. The 
problem doesn't arise, however, if the 
disk system is used. 

Cassettes and Interrupts 

The cassette-input address hexa- 
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Welcome to the third dimension 



Apple and Appfe II are IrademarKS Ol Apple Computer, fnc 


in computer-aided graphic design. 


Introducing The Space Tablet™ 
from Micro Control Systems. The first 
three-dimensional spatial digitizer 
compatible with Apple II™ and IBM 
Personal Computers. 

The Space Tablet lets you inter¬ 
actively record x, y and z coordi¬ 
nates of any object-even one that 
doesn't really exist-then allows 
you to manipulate any or all ol those 
coordinates with the push of a but¬ 
ton. A fast, practical way to play 
“what if?" in any design situation. 


What’s more, specially written 
software allows you to rotate and 
rescale drawings instantly-or 
even compose one drawing from 
several components. All at a 
fraction of the price you’d expect 
to pay. 

Applications for The Space 
Tablet are truly unlimited. Design. 
Engineering. Architecture, Science. 
CAD/CAM. Graph reading. And so 
much more. It can even be used as 
a two-dimensional digitizer. 


Let us help you enter the third 
dimension in graphic design. Call or 
write and we’ll fell you how The Space 
Tablet can work for you. 

Micro Control Systems, 

230 Hartford Turnpike, Vernon, CT 
06066,(203)872-0602. 
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decimal C060 is one of the addresses 
that would generate an interrupt. 
Because the cassette-input routine is a 
critical timing loop, interrupts make 
the adaptive-firmware card incom¬ 
patible with the use of cassettes; 
therefore, don't use the card in a 
cassette-based system. The problem 
doesn't exist with a disk system. 

Serial Processing and the Disk 

The current version of the card per* 
forms serial processing using the 6502 
and a software routine. This general¬ 
ly requires a direct-interrupt capabili¬ 
ty in order to implement the timing 
necessary to handle the serial input 
data, A direct-interrupt capability, 
however, can interfere with disk ac¬ 
tivity and could be catastrophic if it 
occurred during a disk-write routine, 

A flag is provided, with the serial- 
input routine, that is set to READY 
each time the card is enabled and is 
set to BUSY whenever the program 
exits from the card. As a result, input 
is only allowed to the card when the 


card is active and the disk, therefore, 
is not. This still leaves a slight 
possibility that serial-input data 
could come in immediately after the 
flag is set to READY and the card is 
shutting itself down, A direct inter¬ 
rupt that would reenable the card at 
this point would cause no problem 
because the card would barely have 
been deactivated, and there wouldn't 
be sufficient time to get into a disk- 
read cycle. 

Some Aids Don't Have BUSY 
Some serial-output aids do not 
have BUSY lines and thus would not 
heed the BUSY signal. This would 
lead to the aids' interrupting the com¬ 
puter at random, possibly during 
disk-read cycles. To avoid this situa¬ 
tion, the card generates a second 
signal that totally doses down the in¬ 
terrupt capability of the serial line Vio 
second after the card is disabled. This 
is long enough to allow any close¬ 
following serial input to be picked up 
and processed (by enabling reading of 


WICAT 

minicomputer 
performance at 
microcomputer prices 

System 150 Thfs popular and powedul 
desktop computer is wetl suited for 
business, scientific, or engineering 
applications. Its IEEE MULTIBUS^ 
structure and optional IEEE 488 
instrumentation interface allow a wide 
variety of peripherals to be used 

System 100 This high performance 
companion o1 the System 150 can be 
expanded to 32 intelligent ports and large 
capacity SMD disk drives 

Software Concurrent's integral™ 
database and menu system greatly 
accelerate the development of applications 
Full UNIX™ System 3 with no 
compromises is ready. 

Concurrent can discuss your needs and 
help you select the proper configuration 
Please write or call (5133 2814270 



Motorola 68000, 256:K itiGmory, TOMB Wiocliesler 
disk. 760K8 floppy, terminal, svslem sotlware. choice 
ol Pascal. FORTRAN, C. Assembler, BASIC, COBOL 

Single user 150-1 _ $ 9,450 

Three users 150-3.$10,850 

Six users 150-6(512K) . $12,850 

MULTIBUS is a trademark ol INTEL Corporation 
UNIX IS a traderriafk of Bell Laboratories 

OPTIONS graphics, printers. IEEE 488 lOSlTumeri' 
tations interface, videcdisk oontfollers. A/D boards 



Concurrent Corporation 

1870 Madison Road Cincinnati, Ohio 45206 


the firmware card) but not long 
enough to allow the computer to get 
itself to the point of writing to disk. 


Conclusions 

With a little finagling, an adaptive- 
firmware card can be developed at 
low cost that can provide essentially 
transparent control of a microcom¬ 
puter while offering a wide range of 
input algorithms to accommodate 
disabled individuals with varying 
physical abilities. In order to achieve 
this result, however, it is necessary to 
take advantage of traits unique to the 
microcomputer. As a result very few, 
if any, of the specifics of the board for 
the Apple II would be transportable 
to other systems. The system, by its 
very nature, is also not fully trans¬ 
parent. 

However, for those individuals 
who have Apple II microcomputers 
and who want access to standard 
software progams, using one of the 
input techniques supported by the 
adaptive-firmware card, the card can 
provide an effective, flexible, and 
relatively low-cost solution. ■ 


For additional information on the 
adaptive-firmware card, please send a 
seff-addressed^ stamped envelope to: 

The Reprint Service 
Trace Research and 
Development Center 
314 Waisman Center 
Universit}/ of Wisconsin 
Madison, WI 53706, 

The original firmware card was 
developed in conjunction with the 
Maplewood School Computer Project, 
Edmonds, Washington, Assistance in 
the final development and dissemina¬ 
tion of the adaptive-firmware card has 
been provided by the Trace Centers 
Commercial Facilitation Program, 
University of Wisconsin, under funds 
provided by Cerebral Palsy /wc,, of 
Green Bay, Wisconsin, and Grant 
G008200049 of the National Institute 
of Handicapped Research, U,S. 
Department of Education. 
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Interface Equipment 

Complete Stock of Options, 
Cables and Accessories. 


CCS APPLE SERIAL Interface & Cable 
ORANGE INTERFACE for Apple II 
Parallel Interlace Board & Cable 
NOVATION CAT Acoustic Coupler. . . 

NOVATION D-CAT 

direct connect modem *..— .. 
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NEC Spinwriter 
7700 & 3500 

Daisy Wheel Quality Leader 


High speed, letter quality • S5/35 CPS 
• Typewriter quality ■ Bi-directional printing 
A proportional spacing •Quiet * OCR quality 
print • Hi-res plotting/graphirig • Quick change 
ribbon • Optional cut-sheet feeder, horizontal 
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NEC Spinwriter RO 
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Anadex DP-9500A.Ust $1,725 „ 

Anadex DP-9620A..... List $1,845 
Anadex DP-6OQ0...... List $3,250 VMIII 
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Impact Printer 


910.List $699 

925.List $995 
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The Grappler+”' 

Apple'^ Graphics Interface 


IDS Mieroprism 460 

Prints like a daisy, 
priced like a matrix! 


* Graphic and lent screen dumps ■ Dual Hi-Res 
Graphics * Printer Selector Dip Switch * Apple 111 
compatible* * Inverse Graphics - Emphasized 
Graphics * Double Size Picture 90" Rotation 

- Center Graphics * Works with Pascal and CPM® 

• No software needed (*1 

Grappler+ *.... vl/3 

Requires software driver 

Apple Is a registered Trademerk of Apple, Inc. 


* Correspondence Quality in a Single Pass • 

Dual Speed 75, llOcps * Proportional Spacing • 
Bidirectional Logic Seeking Head • Platen pin or 
pressure feed * 24x9 dot matrix -10,12,16.8 
Characters per inch ■ Double width Characters 

IDS MIcroprtsm 480. *. List $TS9 $Call 


120 CPS * 9 X 9 Matrix • Bidirectional logic 
seeking printing • Lower case descenders 
* four print styles • Optional Hi-Res Graphics 

Okadala 82A. ....... . .Ust$649 

Okadala 8SA (w/Traclor), . List $995 vval 


Our People, Our Product: Both Are Specialized. ^ ^ 

Because our salespeople are printer specialists, they know the capabilities of ^^06 

each printer—and how to match one to your exact need. Red Baron’s volume 

stocking assures a low, low price on a wide array of major brands. We’re sure W 

you'll like the product and services you get from Red Baron, and we know you’ll f 

love our Customer Benefit Package; an exclusive at Red Baron. |L r 

Customer Benefit Package )J ■ 4 | 

1 . Free Expert Consultation. Before you buy, after you buy. 2. Technical Staff. Even your most involved 
questions get quick, helpful answers from our staff of printer technicians. 3. Free Catalog. Get your inform¬ 
ative catalog with printer comparison chart and print samples today! 4. Warranty. The manufacturer’s war¬ 
ranty applies where applicable. 5. Same-Day Snipping. Your order is shipped the same day when you call 
before 11:00 a.m. 6. Free MasterCard and Visa. Call us toll-free and charge your printer to your credit card. 
7. We stock What We Sell. No bait and switch, no hassle. We make every effort to keep a large stock of our 
advertised products. 8. APO/FPO Orders Welcome. 


Here’s How To Order: 

Phone orders are welcome; same-day ship¬ 
ment on orders placed before 11:00a.m. Free 
use of MasterCard and Visa. COD’saccepted. 
Personal checks require 2 weeks clearance. 
Manufacturer's warranty Included on all 
equipment Prices subject to revision. 


Call Toll Free For Catalog: 

(800) 854-8275 

CA, AK, HI (714) 630-3322 
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User's Column 


Letters, Pascal, CB/80, 
and Cardfile 

Jerry gives one man's opinions on a variety of subjects 
that interest computer users. 


Jerry Poumelle 
c/o BYTE Publications 
POB 372 

Hancock, NH 03449 


"You re going to regret that silly 
column," my mad friend used to say, 
"People won't really read it. They'll 
sort of read it and then send you nas¬ 
ty letters refuting things you didn't 
say, and they'll be indignant about it, 
too." 

"Come on, you encouraged me to 
write this column I" 

"So I did." 

"So what do I do?" 

"Give me the letters. I'll help you 
answer them/" 

My mad friend was right in his pre¬ 
diction but alas cannot help me with 
the mail. Fortunately, things aren't as 
gloomy as he predicted. Some of my 
mail is reasonable and informative, 
and a lot more is at least 
informative. . . . 

What, though, do 1 do with the let¬ 
ter that begins "I thoroughly enjoyed 
your column of xxx, but have you 
tried a Frammistan 9 running at 6.7 
MHz with the model 3853.4? Tve had 
one for five months and never had a 
glitch. . . /'? 

While I'm grateful for descriptions 
of systems I haven't access to, I can 
hardly write about them; by its very 
nature this column has to concentrate 
on equipment I have and programs I 


either use or tried and didn't like. 
Now 1 know in a sense this is unfair. 
In an ideal world I'd have nothing to 
do but play about with computers 
and programs and write absolutely 
unbiased accounts complete with 
benchmark times and bug reports; 
but this isn't an ideal world. 

There's a limit to the time I can 
spend bopping about with computer 


If you're wondering 
why I didn't answer 
your letter—read on. 


systems, the number of computer sys¬ 
tems I can own, and, indeed, the 
number I can use no matter how I get 
them. There's a limit to the number of 
programs 1 can review and the lan¬ 
guages I can learn. These aren't limits 
I like very much—left to my druthers, 
rd spend several hours a day playing 
with computer systems—but they're 
pretty absolute. I am primarily a 
book writer, and every now and then 
I have to deliver a book. There's no 
help for it. After that, my copious 
free time is divided among a number 


of important—weU 1 think they're im¬ 
portant-activities. I am, for my sins, 
an official of the Science Fiction 
Writers of America; the secretary of 
the L-5 Society (an outfit you ought 
to join; send $25 to L-5, 1620 E. Elm, 
Tucson, AZ 85719, and tell 'em I sent 
you); chairman of the Citizen's Ad¬ 
visory Council on National Space 
Policy; member of the Board of the 
Los Angeles Science Fantasy Society; 
and hikemaster of my local Boy Scout 
troop, and if youTe wondering how 
any human being can do al! that, so 
am I after listing it. 

Now I'm not looking for pats on 
the back (in truth I ought to give up 
one or another of those activities 
since 1 can't give all of them the time 
they deserve), nor can I really excuse 
my inability to answer all my mail. 
But as they taught us way back when, 
there's never an excuse, but there may 
be an explanation, and if you're won¬ 
dering why I didn't answer your let¬ 
ter, now you have an explanation. 

The upshot is, of course, there are 
good hardware systems I have never 
described in this column. Some I 
never heard of, and even if 1 had, it's 
certain I can't buy every system that 
comes out. Some I have heard of. 
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with sufficient negative comments so 
that IVe little interest in further inves- 
tigation’—yet in fairness 1 can hardly 
pan something I have no personal ex¬ 
perience with. The bottom line is I 
don't at all mind your telling me 
about your favorite system or pro¬ 
gram, but do understand that I may 
never be able to write about it. That's 
not optimum, but I don't see what I 
can do. I really am dancing as fast as I 
can. 

Now for specifics. 

Drive Along Little Doggie 

Have I been too hard on 5^4-inch 
disk drives? A number of corres¬ 
pondents tell me I have. Some I can 
ignore, such as the reader who sent 
the letter accompanied by a catalog of 
software sold only on SVidnch 
disks—I don't ignore him because of 
the obvious self-interest, but because 
both the cover letter and the catalog 
are illiterate, making me wonder 
what the program documentation is 
like. But there are also sane letters. 


The most rational says, "You do need 
two disk drives with at least 250K 
bytes of memory to do much of any¬ 
thing, and three drives are required to 
run many programs rationally . . . 
[but] a 5 y 4 “inch [disk] is more conve¬ 
nient than and just as reliable as an 
Srinch [disk]. Speed is slightly slower 
when transferring large files, but the 
difference is hardly noticeable during 
normal operator interaction. One 
8-inch drive is nice to read the 
original CP/M disks, but the only 
real requirement is to pick something 
that Lifeboat supports. A hard disk is 
where we are alt going anyway, and 
the basic requirement is to get pro¬ 
grams in and data back out." 

Let's look at this a chunk at a time. 
First, one 8-inch drive is silly; there 
are few power-supply cabinets built 
for a single 8-inch drive, and if you're 
going to get one, you might as well 
get two and be done with it. Inciden¬ 
tally, I still strongly recommend the 
Qume DT-8s; double-sided and 
double-density, they store over a 
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STOCK-FOCUS 

Find out how kw ts bw and how high h high. 
Using capital strijcture arid perlotmance data, Slock 
focus objecliucly cabuiales Ihe underlying value of a 
stock, The $ysf€in was first developed by Ihe rnan^jge- 
men! science departmeni of a major money «nier 
bank, and is now in use by invesiment advisors, Irust 
companies and brokerage houses. On your screen. 
Siock-focus will plol an e^timaieof lowest value, highest 
value and the currenl price. Mju then decide w/hal lo 
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THE FOCUS TECHNIQUE 

FOCUS is CBNTENNIAL SOFTWARE’S new 
approach lo Rrogram Archirecture, providing a nat 
ural Inleracfion between mbrocomFXJlers arid users, 
ft provides worksheet siyte inpui saeens, free access 
fo all program segments, and fhc ablHiy lo com- 


REAL-FOCUS 

Exbausllvejy analyze potenlial real esiate invest- 
meriis using the Wharton School's approach lo real 
estate analysts. In minutes you can project profil, cosis, 
and IRR for any projecl a 10 year period. Real 
focus accounis for amoriizailon. debt, income, operat¬ 
ing expenses, taxes, depreciatton, and cash flows lor 
both after-lax bdding and ihe results of sale. Wiih 
Real’focus you can analyze any potential investment 
from a single building projed to a complex time phased 
planned unil devebprrwnt. 


bine indMdual resulls (iles for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program glossa^. multipfe report formate and spool¬ 
ing. wMh our FOcUS technique even ihe most cam- 
pfox programs are versatile arxi easy to use. 


megabyte per disk, and with a Com- 
pupro controller, they're very fast. 
My friend Bill Grieb of System Inter¬ 
face Consultants has had good experi¬ 
ence with Qume disks in the Inte¬ 
grand S-100 box, a package contain¬ 
ing a seven-slot bus and two drives in 
a box smaller than the one my 
Cromemco Z-2 occupies without 
drives. The point is, if you're getting 
one 8-inch drive, you might as well 
get two. You just don't save that 
much money or space. 

Second, my correspondent rightly 
states that you can't get along with¬ 
out top-of-the-line 5 Vi-inch disks; 
that is, disks that hold 250K bytes of 
memory and more, which is to say 
hold 40 tracks and are double den¬ 
sity. Unfortunately, those aren't 
cheap. They are smaller than 8 
inches, which is the only "conve¬ 
nience" I know of; but three of them 
take up only slightly less room than 
two DT-8s, 

Third, my experience with SVi-inch 
reliability is not his. True, I was 
working with experimental stuff in 
the Dark Ages (two years ago); thus, 
1 might be wrong. The fact remains 
that a 5 Vi-inch disk is nothing more 
than the inner 40 tracks of an 8-inch 
system, and the inner tracks are the 
least reliable. 

But to me the fatal flaw is the lack 
of any standard format in 5 Vi-inch 
disks. With 8-inch disks, CP/M is 
CP/M, and everyone can read each 
other's data files. Alas, that's not so 
with small disks. 

Now it's true my Godbout system 
cannot read double-sided double¬ 
density disks created by my son's 
CCS (California Computer Systems), 
even though both use Qume DT-S 
disk drives and, in general, each disk- 
controller manufacturer has his own 
double-density format that's unread¬ 
able by any other controller. How¬ 
ever, nearly all 8-inch systems 1 know 
of can read IBM 128 bytes/sector, 
single-sided single-density disks, 
meaning that I have access to most of 
my friends' machines and they to 
mine. There's no comparable stan¬ 
dard with 5 Vi-inch disks and thus 
communications are considerably 
hampered. 


COMPUTER 

MEMORY-K 

REAL-FOCUS 

STOCK-FOCUS 

IBM PC 

64 

1179.00 

$189.00 

Apple (plus) II 

48 

149.00 

15900 

TR5 80 1 

48 

149.00 

159.00 

TRS SO II 

64 

179.00 

189,00 

TRS 80 III 

48 

149.00 

159,00 

ALL PROGRAMS IN DISK BASIC 



IBM It B iraitemdit oHBM, Afiple it i Itidetnirk dl fopli Coitijiutvr Cbrii., THS-SQ ii a rradiiTnarlt ol 'fardv CstpartljiNi. 


ORDER NDWI FILL IN DR CALI 800-525-2083 (Toll Frao) 


PROGRAM NAME,^ 

NAME _ 

ADDRESS _ 


.COMPUTER. 


. MEMORY- 


PHONE ^ . 


ACCOUNT 


EXR DATE 
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C«X TOLL FRH i|.OQQ.528-1054 



Special 32 K 800 System 


8CX) W/32K, recorder, Pac Man OR star 

raiders, joysticks. 

Call 

Above W/48K.. 

Call 

S00(16K]. 

$670 

400.. . . . . 

.. .. Call 

810 Disk Drive. 

$440 

826 Printer 

$590 

850 Interface.. .. 

$170 

410 Recorder.. 

$75 

830 Modem. . 

$155 

16K Memory.... 

.$60 

32K Memory..,. *. 

.$90 

SO Column Board..,. *. 

.Call 

Lobo 


Apple 1st Drive. 

$400 

Apple 2nd Drive. 

... $350 

Percom 


Atari D/D Drives. 

.Call 

Anadex.. . ... 

.Call 

Anacom.. 

.Call 

C. Itoh 


F-10-Paralle(. 

.Call 

F-10—Serial-- 

.Call 

55CPS—Series ... 

.Call 

Prowriter____ 

. Call 

Tractors for starwriter. 

. $147 

Comrex 


CR-1'S... 

. Call 

CR-1-P. 

. Call 

CB-1-Q.. 

Call 

Datasouth 


DS 180. 

...$1260 

Diablo 


620 RO wo/Tractors .,... 

. Call 

630 RO wo/Tractofs. 

...$2050 

630KSR wo/Tractors. . .. 

...$2435 

Epson 


MX-80...... 

.Call 

MX-80 F/T. 

.Call 

MX-100. 

. . Call 

Integral Data Systems 


Prism SO.... 

. Call 

Prism 132.*_ 

. Call 

NEC 


PC-8023A.........*, 

. Call 

3510.. 

. Call 

7710.... . 

. Call 

7720... 

. Call 

Okidata 


Microline 80. ....... 

. $305 

Microline 82-A... 

$400 

Microfine 83-A. 

$650 

MiGroline84.. . . 

. Call 

Tally 


1805/1802. 

...$1555 

1605/1602... 

...$1325 

Texas Instm merits 


810 Basic.. 

.Call 

Zenith 


12" Green Screen. 

.$115 

Amdek 


Video 300,.. 

. Call 

Color 1..... 

. Call 

Color 11. .. 

Call 

Color ML .... .. . 

. Call 

Comrex 



13" RGB Color. S460 


Adds 


Viewpoint. 

$490 

Soroc 


IQ 120. 

Call 

IQ 130... 

Call 

IQ 135.. 

.. Call 

IQ 140.. . 

Call 

Televideo 


910.. ... 

.$570 

912. 

$675 

920.. 

. $735 

925...... 

$730 

950. 

$915 

Zenith 


Z-19. . . .. 

. $680 

ZT-1.... 

...Call 

Elephant 


Sector (100)...... .. 

$215 

Maxell 


or 10. Sector (TOO)... 

.$250 

WordStar... 

$275 

Mailmerge. ........._ 

. 585 

SpeilStar..... 

$140 

DataStar. ... . 

$195 

CalcStar. 

..$175 


Altos 


ACS 8000-15.. . 

$3742 

ACS 8000-2 w/CPM" . 

$2650 

Series 15D. 

$2250 

Series 5-5D. . , 

Call 

California Computer Systems . 

Call 

Commodore 


VIC-20, .. 

...$239 

Oynabyte. ... . 

Call 

NEC. ... . . 

Call 

Northstar 


Advantage.... . 

Call 

Hori7onll64KQD. 

$2625 

Sanyo. 

Call 

Teleyideo Systems 


TS^802.. 

Call 

TS-802H. 

Call 

Zenith 


Z-9064K w/CPM V . .. 

$2385 

Novation 


CAT. 

$140 

D-CAJ.. ... 

$155 

Apple Cat 11. . . 

$349 

Auto Cat... 

$235 

All products.. 

Call 


Hi-Plot 


tlOmPUTER 

UMREHOUSE 


DMP-2... 

DMP-7/8. 


.$825 
. $2025 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 
Other Information: 602-954-6109 


Store Hours: Mon.-Fri. 10-5 MST 
Saturday 9-1 MST 



Prices reflect 3% to 5% cash discount. Product shipped 
if! factory cartons with manufacturer s warranty. 


Personal checks will delay shipping two weeks. 
Prices & avaNability subject to change without 
notice 

















































































































PERSONAL 

COMPUTERS 

PERSONAL 

COMPUTERS 

PERSONAL 

COMPUTERS 


Altos ... Call for Model & Price 

Amdek Video-300 .... 149.00 

Amdek Color-1 Monitor,. *..329.00 

Amdek Color-ll Hi-Resolution 13" Monitor .,.. 729.00 

Amdek Color-Ill Monitor..... 439.00 

Atari 400 16K ...... 319.00 

Atari 810 Disk Drive ...... 449.00 

Atari 850 Interface . 169.00 

Atari 800 16K,. 669.00 

Daisywriter 2000 _____ 1049.00 

Diablo 630 . 2095.00 

Epson MX-70.. 289.00 

Epson MX-80 w/Graftrax Plus .... 439.00 

Epson MX-80 FT w/6raftrax Plus. 549.00 

Epson MX-100 FT Printer w/Graftrax Plus .... 695.00 

Hayes Micromodem II (Apple 11}... 289.00 

Hayes Smartmodem . 225.00 

IDS 560 Paper Tiger ....*_ 1099.00 

IDS Prism 80 (Color) .... 1379.00 

IDS Prism 132 (Color). 1559.00 

Mannesmann Tally MT 1705 . 1289,00 

Mannesmann Tally MT 1802 . 1499.00 

Microtek 16K Ramboard for Atari 800. 79.00 

Microtek 32K Ramboard for Atari 400 & 800 .. 119.00 

Microsoft Soft Card (2-80)..... 279.00 

Microsoft Soft Card Premium System for Apple 579.00 

Microsoft Ramcard 64K for IBM-P.C.. 369.00 

Microsoft Ramcard 16K for Apple ....... _ 139.00 

NEC 3510 or 3530 Spinwriter.. 1675.00 

NEC 3515 Spinwriter...... 1695.00 

NEC 7710 or 7730 Spinwriter .. 2295.00 

NEC PC-8023 Printer.. 489.00 

NEC JC1201 M(A) - Color 12" Monitor.. 329.00 

NEC GREEN JB1201M - 12" Monitor ........ 169.00 



120 CPS, Bi'directionaJ logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders centronics parallel port 


and RS232 serial port (up to 1200 Baud) standard, 136 col, 
includes Okigraph dot addressable graphics, friction feed and 
removable tractor. 31 lbs.. 110 volt standard, 220 volt optional. 




Okidata Microline - 80 Matrix Printer....._ 329.00 

Okidata Microline * 82A.... 449.00 

Okidata Microline - 83A.... 729.00 

Okidata Microline - 84 Parallel... 1095,00 

Sharp PC-1500 Pocket Computer .. 239.95 

Sharp CE-150 Color Printer/Cassette l/F _ 199.95 

Sharp PC-1211 Pocket Computer.. 136.95 

Sharp CE-122 Printer/Cassette Interface for 

PC-1211 __ 99.95 

Smith-Corona TP-1 . 649.00 

Televideo 910 . 559.00 

Televideo 925 ..... 736,00 

Televideo 950 ..... 929.00 

Transtar Model 140 . 1295.00 

Videx Videoterm 80 Column Card for Apple II. 259.00 


OMEGA SALES COMRANY 

^ 430 PEARL STREET, STOUGHTON, MA 02072 

(617)344-6645 TOLL FREE (800) 343-0873 
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EPSON MX-100 FT 


OMEGA DEUVERS 


$695.00 FOB LESS 



80 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders, centronics-styte parallel 
port {RS232 optional), 136 ooL, includes graftrax plus dot 
addressable graphics, friction feed and removable tractor 
feed. 21 lbs., 110 volt only. 


SOFTWARE 

Omega carries software by the following companies: 

• American Business Systems • Ashton Tate • Dakin 5 

• innovative Software • Micropro • Microsoft 

• Sorcim • Stoneware • Visicorp (Personal Software) 


MAGNETIC MEDIA 


OKIDATA MICROLINE 83A 

or 

EPSON MX-100 FT 

YOUR CHOICE 
$695.00 



Omega carries diskettes (S’A" or 8") by the listed companies: 
• Dysan • Maxell • Scotch • Verbatim 


ACCESSORIES 

Omega carries accessories for the Apple II by the 
following manufacturers: 

• D.C. Hayes • Microsoft • Tymac 

• M & R Enterprises • Videx 


Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 
All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 
Mass. Residents Please Add 5% Sates Tax 


PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE 


We carry the complete line of Atari Hardware, Software & Peripherals. 
We will try to match or beat any price with similar purchase conditions. 


OMEGA SALI 

430 PEARL STREET, S 

(617)344-6645 TOLL 




02072 
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Scotch’ Diskettes 

Rely on Scotch* diskettes to keep your valu¬ 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads 
They're compatible with most diskette drives. 



( 800 ) 235-4137 



Circle 356 on Inquiry card. 


THIN is IN! 



Store-of-rhe-orr 6'' disk drive subsysrems 
give you o rennari^obie 2.4 MO in the space 
of o single-drive cabinet, 4.8 MD storage 
copoclry in the space of o 2-drlve cabinet 
Perfea odd-ons for IDM. Appie. IXodio Shock 
ond oil 6" Shugorr compotibie computers. 


^llirni hltroductpry Pries 


2DriVD SI 635 $T995 

4 Drive S2936 $3495 

2 Drive Horiznrufll $ 1 ? 50 $ 2050 


write protect switch opiinn - $30^drive 

Columbia microsystems, Inc. 

905 E. Broadway, Coiurribia, MO 65201 
[314) 875-8900 


Tr 



[);• 
■ I' 
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Elegant Calculations with 

EASYPAK™ 

EASYPAK Is a library of routines In 
FORTRAN-SO for performing scientific 
and mathematical functions Incfudlng: 

• Vector and Matrl)! Operafiorts and I/O. 

• Linear/Nonlinear Equations and 
Regressions 

• Optimized Least Squares. 

• Eigenvalue/Eigenvector Problems. 

EASYPAK includes Interactive test 
programs. 

EASYPAK(.REL Fiie)L.(250. 

EASYPAK source code:,.$365. 


Computer Company 

DIVtSlOlV OF Hca Dflts Curporatian 

One Bridge Street, Newton, MA 02158 
TEL (617) 244-8190 RX: 9S1107 


I agree that we're aU headed for 
hard disks. The clutter here at Chaos 
Manor {I now face three sets of dual 
8-inch disk drives plus two 5 Vi-inch 
disk drives plus a hard-disk drive) 
tempts me sometirnes to reduce the 
size of everything; but I want more 
software than Lifeboat can supply, 
and I don't know what format of 
SVi-inch disk to buy, so Ill stick with 
at least one pair of DT-8s, hard disk 
or not* 

Finally, there's the safety factor. 
You may trust your hard disk, but as 
far as Fm concerned, my text isn't 
really safe until it's written onto a 
disk and the disk is put in a nonmag¬ 
netic metal box on the other side of 
the room. Little disks just don't hold 
enough text, nor do I have that much 
confidence in them. 

All told, then, I'll stay with the big 
floppy disks. 


M & N s and Are You a Compiler? 

Fve previously mentioned my 
Compupro M-'Drive, which weVe 
designated as drive "M" and 
Semidisk, which became drive "N." 
For the few who don't know, these 
are two different schemes for fooling 
your computer into thinking that a 
big block of memory is a disk drive. I 
doubt that Fve sufficiently praised 
them. Both Compupro's M-Drive and 
the Semidisk system work so well 
that you don't notice them. 

The Compupro system is marginal¬ 
ly faster than Semidisk's, and the 
Compupro memory can be used as 
RAM (random-access read/write 
memory) for your 8088 when you use 
your 8085/88 that way; but the sys¬ 
tem requires a Compupro disk con¬ 
troller and an 8085/88 processor. 
Meanwhile, Semidisk is plenty fast 
and can be used with any CP/M 2.2 
S-100 bus system, no matter what 
controller and processor are being 
used* And having them can change 
the way you do things. 

There are times when I am willing 
to take Pascal and stuff the language 
into a culvert. There truly are times 
when I completely agree with my late 
mad friend, who thought Pascal use¬ 
ful for classroom exercises, par¬ 
ticularly in places that didn't have 


computers for the students to work 
with, but not much use for practical 
programming. Lately Fve been help¬ 
ing my son Alex and his classmates 
work on the Workman and Associ¬ 
ates' Pascal Introduction Package: 
they're taking standard programs out 
of standard textbooks, such as Peter 
Grogono's Programming in Pascal 
and the Kernighan and Plauger classic 
Software Tools in Pascal, and getting 
them to run with Digital Research's 
Pascal/MT + and Sorcim's Pascal/M 
compilers* And the job is driving me 
nuts, Alex and his friends will earn 
every nickel they make, 

Pascal really and truly expects the 
programmer to be a sort of precom¬ 
piler, Consider error messages like 
"Error number 6: Illegal symbol 
(possibly missing V on line above)" 
and "Error number 51: 
expected/' Pascal/MT+ even shows 
you precisely where these errors are 
expected, and usually the compiler is 
right about the guesses, too. 

So why don't the compilers simply 
supply the needed symbol? Especially 
when they found " = " where they ex¬ 
pected Now it's true that you 

don't want to depend on compilers to 
do your thinking for you. You really 
ought to go correct the program. But 
I don't see why they can't give you 
the specific error message, plus say 
"following assumption imple¬ 
mented," and show you what they 
did, then continue with the compila¬ 
tion. That way they would catch 
nearly all the trivial errors in one 
pass, and then you could go back and 
correct them all at once rather than 
having to load the editor, add a 
semicolon, exit the editor, compile 
until the next trivial error, etc., ad 
nauseam. 

We have both M and N drives (on 
the same machine; if you type in "PIP 
M:=N:the result is blindingly 
fast), and thus the cycle isn't so long 
for us. After all, the disk-access times 
are pretty short, so we're not waiting 
for the editor or the compiler to load 
or the editor to write to disk. 1 think I 
would probably have given up on 
Pascal without them. 

It isn't just the trivial errors that 
make Pascal hard to use. Although 
the compiler's intolerance for trivial 
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Peripherals 

Unlimited. 


FANTASTIC PRICES! 

OUR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS’ 
SATISFACTION MAKE US * 1 . 


ZENITH 


Z-89-48K 

$2299 

Z-90-64K DO 

$2588 

Z-19Terminal 

$777 

Z-121 Monitor12" 

$149 


ATARI COMPUTERS 


Atari 80016K 

$649 

Atari 400 

$318 

Atari Interface Module 

$174 

Atari 810Single Disk 

$444 

Atari 830 Modem 

$166 

Programmer 

$59 

Entertainer 

$84 

Star Raiders 

$34 

16K Mem. Exp. for Atari 

$74 

32K Mem. Exp. for Atari 

$114 


NEC PRINTERS 


7710/30 Spinwriter R/0 

CALL 

7720 Spinwriter KSR 

CALL 

3510/30 Spinwriter R/0 

CALL 

NEC DOT MATRIX 


PC-8023 

$474 

Call for prices on ribbons, etc. 


MORE PRINTERS 


Anadex 9500/9501 

$1295 

Anadex DP-9000 

$1049 

Okidata Microline 82A 

CALL 

Okidata M icroline 83A 

CALL 

Okidata Microline 84. 

CALL 

Tractor (OKI 80 -t- 82 only) 

$60 

Diablo 630 

$2044 


MONITORS 


Sanyo 12" GRN Phosphor 

$266 

Sanyo 12” Black + White 

$239 

Amdek 12" 300 GRN Phosphor 

$149 

Amdek 12" Color 

$319 

Amdek Color II 

$779 

NEC 12” GRN Phosphor 

$164 

NEC 12” Color 

$344 


EPSON PRINTERS 


MX-80 w/Graphics 

CALL 

MX-80 FT(Friction + Tractor) 

CALL 

MX-100(15” Carriage) 

CALL 

Call for prices on 


Ribbons, Cables and Interfaces 


NEC-PC 8000 


Series Microcomputer 


PC-8001 A Computer w/32K 

$888 

PC-8012AW/32K + Exp. Slots 

$588 

PC-8031 A Dual Mini Disk 

$888 

PC-8032A Add-on Mini Disk 

$777 

Call for Software Prices 



FOR THE LOWEST 
PRICE CALL 

TOLL FREE 

1 - 800 - 343-4114 

ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship¬ 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per¬ 
sonal checks require 2 weeks 
clearance. Manufacturer’s warranty 
included on all equipment. Prices sub¬ 
ject to revision. C.O.D.’s accepted. 

For service, quality and delivery call; 

PERIPHERALS UNLIMITED 
<617) 655-7400 

62 N. Main St.« Natick, MA 01760 
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mistakes seems to me a mistake, one 
assumes that study and practice will 
overcome that. Nor am I certain pre¬ 
cisely what is wrong; but here Tm 
watching students whoVe been work¬ 
ing with Pascal for four years take 
hours and hours to debug programs 
copied from a standard textbook 
recommended by the compiler writer. 
That's portability? 

I suppose I shouldn't complain, 
Alex expects to make a lot of money 
off his Pascal lessons. When he first 
started working on the concept, I 
wasn't sure it would be worth what 
Workman said he'd have to charge; 
but that was before I got involved in 
helping out: that is, Alex had some 
exams coming up, so 1 volunteered to 
type in a couple of Grogono pro¬ 
grams and get them running. They 
were, after all, simple programs, and 
all that was needed was to copy them 
out of a book, to spend an hour or 
two typing, and perhaps to put in an 
hour debugging, , , , 

Hah I Didn't work that way at all. 


First, even with Semidisk it took 
longer than Fd have thought to get rid 
of all the trivial errors. Then the fun 
really began. There are more obscure 
errors and faults in Pascal than you 
can dream of, even if you spend 
weeks studying a good introductory 
text like Grogono's, 

For example: "Error number 253: 
Procedure (or program body) too 
long. Reduce the size of the procedure 
and try again," 

I searched the index in Program¬ 
ming in Pascalf Digital Research's 
Pascal/MT + documentation, and 
Sorcim's Pascal/M document. Nary a 
word about this, or at least none I can 
find. Programs that will compile in 
Pascal/MT + give you error 253 in 
Pascal/M, You fix that by shortening 
the program, which you can do by 
taking a number of messages that are 
delivered only once and putting them 
into a procedure (although it's a bit 
silly to call a subroutine just to read 
the instruction messages). Of course, 
the procedure was (trivially) wrong 


the first couple of times. Then the 
random-number generator Grogono 
uses wouldn't work because he uses 
the integer 65536. Mike Lehman, who 
wrote Pascal/MT+ , told me on the 
phone simply to change that to 
65536,0, thus changing it into a float¬ 
ing-point number; but that doesn't 
work either, because Pascal will not 
do implicit type conversion, and we 
needed the MOD (get the remainder, 
or modulo) function, and Pascal 
won't let you do the MOD function 
unless you're dividing by an 
integer, , * , 

So, we wrote a "get remainder" 
procedure, only that ran into con¬ 
flicts of variable types. 

Then we tried a different random- 
number generator and went through 
the Grogono program to document 
where and why we changed variables 
from integers to real numbers, and 
after about three times as much time 
and work as Fd expected, that pro¬ 
gram is done. There are a lot more 
like that in the package Alex did; and 
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BISON 

PRODUCTS, INC. 

A CALIFORNIA CORPORATION 


We’re Bullish on Low Prices 

Bison Products, Inc. carries most every product you could want for your business or personal computer - AND - we give them to you at 
prices that are LOWER than anyone elses. COMPARE our total price for the equipment you want to anyone etses total price and you’ll 
ag ree. If the items you want are not listed In this ad, call us for the current price. If you find an advertised price that is lower than ours, call 
us and we'll try to beat it. 

Send Mall Orders To: Orders may be picked up at: for Questions or Phone Orders Caii: 

P O. Box 9078-184 16709 R oscoe Bouleva rd (213) 891 -5702 

Van Nuys, California 91409 Sepulveda. California 91343 

Most orders shipped within 48 hours or receipt of cash or certified check VISA and MasterCard accepted 
Alt merchandise new In factory cartons with manufacturer's warrantee 
Corporate and School District P.O.'s accepted subject to credit approval. Enclose financial statement with order. 

California residents add Sales Tax. Shipping charges added to all orders. 

For Further Information Please Circle Reader Service # 55 




COMPUTER SYSTEMS 

^EC PC.8001A , .. 

Commodone VFCSO Personal Computer System .. . $239 


Products For Apple Computers 

Here are some of the products BISON carries for Apple 
Computers. If you don't see what you want here, give us a 


call. 

16K RAM Card for Apple II...... J m 

Videx Videoterm w/Softswitch . *.. *.$ 258 

Microsoft Z-60 Soflcard w/CP/M .....$ 253 

BISON Disf? Dnve w/3.3 Controller.$ 459 

BISON Add-on Disk Drive..... $ 349 

Parallel Printer Card with Cable.$ 72 

O. C Hayes Micromodem II.................. $ 279 

Novation Apple Cal Modem 325 

For more Apple information, circle reader service card # 52 

Products For IBM Personal Computers 

Tandon Single-Sided Disk Drive..... $ 255 

Tandon Double-Sided Disk Drive w/DOS Palch .. S 4S5 
Tandon Double-Sided Drive 

w/eo Tracks & DOS Patch.$ 505 

AST e4K RAM Card. .$ 365 

9-pieCO SBl of 64K RAM 5...$ 75 

For more IBM Intormalion circte reader service card #53 

PRINTERS 

BISON carries all of the major brands of printers. If you 


need help choosing the proper printer for your needs, calf 


and talk to one of our support tachnicians. 

EPSON MX-SO Type HI with G raft rax Plus . .$ 412 

EPSON MX^O F/T Type 111 with Greftrax Plus-$ 522 

EPSON MX-TOO with Graft rax Plus .. .....$ 675 

NEC PCH5023A Friction & Tractor w/Graphics.... $ 465 
Okidata Mlcriollne62A with Tractor - 80 Col .....$ 460 
Okidata MicrollneB3A with Tractor -100 Col..... $ 665 

Okidata Mtcrollne84PS - 200 cps Par/Sar.$1125 

C. ttoh Pro writer - Parallel...$ 465 

C ttoh Pro writer - Paraltel/Serial . ... $ 610 

C Itoh F'lO Starwriter - Parallel - 40 cps.$1395 

G. Itoh F-10 Starwriter-Serial - 40 cps .$1495 

Brother Daisy Wheel Printer - Parallel 655 

Brother Daisy Wheel Printer - Serial.$ 695 


For more printer irrformatlon circle reader service card #54 


MONITORS 

BMC International 

* 12” Green monitor with P-31 phospher 

* 15 Mhi* Excellent for 80 column display 

BMC 12" Green Monitor ..$ 68 

* 13” Color Monitor* Audio and Video 

* 270 Line resolution 

BMC 13" Color Monitor.S 273 


AMDEK Monitors 

* 12" Green Phospher 

* Non-Glare 

AMDEK Video 300___ 

* 13" Color Monitor* RGB Input 

* For IBM/NEC/Apple 

AMDEK Color II.. 

AMDEK Color 1 .... 

AMDEK Color III.. 


NEC 

NEC 12" Green Monitor. 159 

NEC 13" Color Monitor ..$ 325 

NEC 13" RGB Color Monitor... $ 615 

ZENITH 

Zenith 12" Green Monitor .. ..$115 


TeleVldeo Products 

TeleVideo computer terminals and desktop computer sys- 
tems-hlgh price features at low prices. 

Tele Video TS-002 Computer system 

* 64K. 4 Mhz Z-80A. CP/M * Dual Floppies, 720K Total 

* Same CRT and Keyboard as Televideo 9S0 Terminal 


* Network Expansion Capabilities 

TeleVldeo TS-a02.$26K 

TeleVldeo TS-a02H Sa me as TS-802 

with one floppy and 5-MegaByte Hard Disk.$4090 

TeleVldeo TVI-910 Terminal ... . $ S75 

TeleVldeo TV I-925 Terminal .5 725 

TeleVldeo TVI-SBO Terminal - TOP-OF-LINE.$915 


SOFTWARE 

BISON carriea software for all business and personal 
computer systems, Just select the software you want and 
call Us for our curreni price Here are some examples Of 
BISON S Low Prices 

MicroPro Software 

WordStar - a"GP/M. $ 250 

WordStar - Apple CP/M_192 

MailMerge - 8" CP/M .. $ 77 

MailMenge - Aple CP/M .. $ 63 

SpellSlar-8'' CP/M .. $ 127 

SpellStar - Apple CP/M .. ,..,.$ 1D5 

DalaStar - 8" CP/M .. $ 175 

Super Sort - 6” CP/M.. $ 12T 

Super Sort - Apple CP/M .. $ 100 

Super Sort 11 - B" CP/M ......... . $ 105 

GatcStar*e” CP/M ..$ 149 

S-100 PRODUCTS 

Whalever you need for your S-IOO system, from CPU's to 
Memory, BISON has It. Just look at our list. If you don't see 
it hene, call for our current price 

Sierra Data Sciences 

S-lOO Master./Slave Single Board Computers 


Master - 4 Mhz, Z aOA...$ 690 

Slave * 4 Mh?. Z 80A.$ 625 

Sierra Data CP/M...$ 160 

Sierra Data BIOS ... $ 100 

Sierra Manual .....$ 25 

Sierra Data - Winchester Adaptor ..$ 145 

Sierra Data Turbo DOS...$ 750 

QT-Systems Mainframes 


S-10D Mainfame and 8" Drive Enclosures 

* S-100 Power +8V/25A -F16V/5A -16V/5A 

* Drive Power +-SV/2.5A ^V/.5A +24V/3A 


* Keyed Power Switch 

* Shielded Motherboard 

* Rugged Card Cage 

* 95/a” X 17" X 21" (H K W K DJ 

QTe-Slot, Dual 8" Drives, ...... S 705 

OTa-Slot. Dual 8' Drives...... $ 730 

OT 12-SloL Dual 8" Drives...755 


S-10Q Mainframe and Drive Enclosures 


* Similar toS" Mainframe 
■ 7" X 17'' x20” IH xW X D) 

QT 6-Sloi, Dual Sy/' Drives ....$ 530 

QT 8-Slol. Dual 51 / 4 ” Drives.....$ 555 

QT 12-Slot, Dual 5%" Drives ...560 


STATIC MEMORY SYSTEMS 64K RAM 

* 24 Line Addressing 

* 200 NS, Low Power CMOS 

* Intermix PAM and EPROM 

* List Price $594 Static Memory Systems 

64K RAM.. ... , . ..$ 440 

AB DIGITAL DESIGN LABS 

256 K Byte - 126K Byte Words 

■ 4 Mhz with Extended DMA 

* lEEE-ege 

' Multi-Layer PC Board 

* 1 Year Warranly 

■ List $1295 


AB DIGITAL DESIGN LABS 265K RAM ,,, __$ 625 

DISK DRIVES 

Qume#e42 (Replaces Data-Tnak 0j , .....$ 460 

Tandon Thin 8" Single-Side Double-Density.. $ 382 

Tandon Double-Density. 465 

SUPER BISON SPECIAL 

Mitsubishi 6” Double-Density Double-Sided 

Floppy Disk Drive...390 


QUANTITY DISCOUNTS AVAILABLE - CALL BISON 
TRAK Dual &■' Floppy Disk Drive Cabinet 

* Verticle Mount 

* Signal Extender Cable 

■ Write Protect Switches on Front 
" Power Supply, Fan 

■ Highest quality construction 

Trak Dualfl" Floppy Disk Cabinel 325 

SEATTLE COMPUTER 
8086 SUPER MICRO 

16-bit Micro'compuier system 

■ 8 Mhz 8086 CPU 

* Full s-100 Compatability 
' 128K70 NS Static RAM 

* MS-DOS (66 DOS) 

* Double-Density Disk Controller 

■ 22-Slot Mainframe 

' Just add Drives and Terminal 

* List Price $4185 


Sealtie Computer BOSS Computer System.$3450 

Seattle Computer 8086 Board Set with DOS 595 

DYSAN Floppy Disks 

Dysan TCM/lSVi' Soft Sector 

Box ono.....$ 35 

Dysan 104/1D SV*'' Soft Sector Double Density 

Box of 10 ......42 

Dysfln 3740/1 8" Soft Sector 

Box oMO ....$ 45 

Dysan 3740/2 D 8” Soft-Sector Double-Density 

Box of 10....63 


For more S-100 information, circle rieader service card #56 
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Apparal continues to expand our 
line of IBM PC compatible 
products. Buy a minimum IBM 
system from any dealer, then took 
to Apparal to complete atid expand 
it* And save about 25% over a 
comparable system. You will even 
find that weVe developed some 
products you can't find from any 
other manufacturer or distributor 


IBP1 compatible add-ln and 
expansion drives. 

> Single and Double sided 40 
track drives* Both drives (Tandori 
or CDC available) are fully 
supported by PC DOS version 
1,1, and you can mix or match. 
Drives are easily installed in 
minutes* Single sided (160 K) — 
$225 each. Double sided (320K) 
— $315 each* 

• Double sided 80 track (650K) 
Tendon drive, tasily installed in 


minutes. Requires software 
patch - $435. 

• Expansion cabinet for 3rd and 
4th drives. Any of the IBM 
compatible drives above are 
easily mounted Into the 
matching case. Power supply 
and cable included — $275. 
With 2 dual 40's internally and 2 in 
the expansion cabinet you have 
over 1.2 megabytes of storage on¬ 
line and supported by an 
unmodified PC DOS l.i. 


so YOU CAM DRIVE 
YOUR IBM PC 
CAPABILITIES WAY 

UP 



Pfore savings on these add-ons* 

• Comtx> Card. Adds parallel 
printer, RS 232 asynchronous 
communications and clock 
calendar functions. Uses only 
one slot and includes R5 232 
cable - $279. 

■ Clock Calendar Card, features 
seconds, minutes, hours, day of 
week, date, month and year. 
Battery backup maintains time 
and date even when system Is 
turned off. Software compatible 
with FC DOS - $129. 

• Prototype Card. 3.5 by 8 inch 
wirewrap area holds over B5-14 
pin dips — $29.95. 

• 64K Byte Hardware Print 
Spoolers, internal spooler 
comes with parallel printer 
adapter. External version 
connects easily between 
computer and printer. Both 


buffer 32 pages of print output ' 
and are user programmable - 
$399. 

• Add-On Memory Card. Uses 64K 
dynamic RAM chips, with parity. 

All are expandable to 256R. 64R 

- $299, 128K - $399, 192H - 
$499, 256K - $599. 

• Monitors. High quality, reliable, 

12 Inch green screen, HEC, 20 
MHz BW - $195, Amdek, 18 MHz 
BW and anti glare ^ $180. 

• Printers. A variety of the newest 
Epson, MEC and Okidata printers 
available. Call for prices. 

• 48R Additional Ram. 27 chips 
plug easily into master PC board 

- $75. 

• ROB Color Monitors, includes 
cable and modification to include 
16 colors — intensity control. NEC 
(resolution 690 by 230) — $995, 
Amdek (560 by 240) - $899, 


• From Blaster. Programs most 4R 
to 64K bit 24 FIN EPROMS, 
Complete with personality 
modules and read/write software 
-- $149. 

• Apparat Game Diskette. 

Includes blacIgacK othello, 
matches and spiralgraph - 
$24.95. 

Apparat will continue to develop 
add-on products for your IBM FC, 
And Apparat warrants and services 
all the products we sell. Call tcxlay 
to order any of the products listed 
here or to find out more 
Information write Apparat Jnc„ 
4401 So. Tamarac Parkway, Denver, 
CO 80237, (303) 741-1778. Dealer 
inquiries welcome, Tb order any 
product today call 

800/525-7674. 

IBM FCIa a trademarK of IBM, 



Apparat, Inc. 
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■ Memory Expansion Board 

(PC)^'s Expansion Board offers 4 TIMES 12BK, 192K and 256K Bytes. Board can 
the amount of memory offered by IBM be easily upgraded in G4K capacities, 
PX. Configurations cart be set at 64K. Upgradability is the keyl 


■ Add-In Winchester Disk System 

(PC)z's Add-In Winchester Disk System is slot, reducing desktop space. Also 
housed within the IBM chassis and is available in 12 and 18 M Bytes capacity 
easy to install direelly into the floppy 

■ Asynchronous Communications Controll er 

1 or 2 line capability on one card, 4||Q| 

Totally compatible with IBM software and diagnostics. 

■ DS-Disk Software VstiH 

|PC)^'s sottware program doubler toe from 16BK to B20K. Used with Tandon 
IBM single-sided diskette capac8|||l|L TM100-2 disk drive or equivalen t. 
using both sides. Increases capfljjj^^ 


PHONE OR WRITE-BUT ORDER NOW! 

(PC)2. P.O. Bax 678 
510 Lawrence Expressway 
Sunnyvale. CA 94086 


(408) 749-9313 


.4 Postage and Handling included within continental U.S.A. 

One year warranty on all board products. 

^ MasterCard. Visa and Checks accepted. 



if you don^t know Pascal and intend 
to learn it, I strongly advise you to 
buy the Workman package (com¬ 
piler, Programming i>i Pascal, Soft¬ 
ware Tools in Pascal, and Alex's 
lesson disk). That way you won't 
waste so much time with trivial error 
hunting, and you can get down to the 
business of playing with those pro¬ 
grams, modifying them, and using 
the more useful ones. 

And if your time is at all valuable, 
get either M-Drive or Semidisk. The 
slower your floppy disks, the more 
dramatic the result, but even with fast 
disks like Qume DT-Ss run by a Com- 
pupro controller, the time saved adds 
up fast, 

CB/80 Revisited 

There is an alternative: Digital 
Research's CB/60, which is compiled 
CBASIC, Our tests so far show that 
CB/80 is pretty comparable to Pas¬ 
cal/MT + in speed and compactness 
of code. It's reasonably easy to patch 
in assembly-language subroutines in 
CB/SO, so that you can optimize 
loops and other things that you use 
all the time. There's a new version of 
CB/80 with an improved linker that's 
supposed to make patching in sub¬ 
routines even simpler; I'll have it in a 
couple of weeks, and I can report on 
it then. 

Despite my mad friend's misgivings 
about all forms of BASIC, CB/80, in 
my judgment, remains a real com¬ 
petitor to Pascal and PL/I. It won't 
write code as fast or as compact as C, 
but then few higher-level languages 
will, and it's a lot easier to learn than 
C. I suspect, in fact, that my mad 
friend would salve his anti-BASIC 
prejudice by pronouncing that CB/SO 
isn't "real" BASIC at all but a sepa¬ 
rate new language. 

He'd have a point, too, since CB/80 
has few of the inherent defects of 
BASIC, With CB/80 you can have 
truly local variables within functions 
and procedures and call them either 
by label or by value—that is, you can 
hand the procedure the actual value 
of the variable it is to work with, let¬ 
ting it create a variable that's local to 
the procedure so that whatever it 
does cannot change the "real" vari¬ 
able out in the main program; or you 
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MULTI-USER HARD DISK 
SYSTEM—$10,500. 


ThinkNow! 



ThinkAhead! 


Multi-user MP/M™ 8-16* runs 8 bit 
CP/M® software better than it’s ever 
been run before. 


MP/M 8-16 runs 16 bit CP/M 86^“ software, so you can 
get what’s coming! 

■ Upgrade effortlessly from 8 to 16 bit software (for 
example, from CBASIC™ to CBASIC 86™) without leaving 
your programs or data behind. You get complete file com¬ 
patibility between 8 and 16 bit CP/M. Other systems make 
you choose between 8 and 16 bits. MP/M 8-16 systems have 
two CPUs—one 8 bit, one 16 bit. You get it all. Now. And 
tomorrow. 

■ 16 bit programs available now include: CBASIC 86, Super- 
Calc 86™ Microsoft FORTRAN 86 (ANSII 77), CIS COBOL 86T^ 

■ Even the hardware is upgradable. Our boards are compatible 
with the IEEE 696 bus (and we’ve got 20 bus slots!). Our state-of- 
the-art systems can keep pace with the state-of-the-art. 

■ All CompuPro boards in our MP/M 8-16 systems are covered by 
a factory backed two year phone replacement warranty. 

G&G Engineering is an authorized CompuPro systems center. 


^Thll^k BBengiimeeriimb ■ 

1922 RepubEic Avenue, San Leandro, California 94577 (415) S95-0798 

351 California Street, Suite 515, San Francisco, California 94104 

VMP/M 8-16 is a proprietary implementation of Digital Research^ MP/M 86 operating system, configured for CompuPro by 
G&G Engineering. 

CompuPro is a trademark of Godbout Electronics; MP/M 86, CP/M, CP/M 2.2, GBASIC, CBASIC 86, 06-00^ PUl-BO, and CIS 
COBOL 86 are trademarks of Digital Research, Microsoft Is a trademark of Microsoft Corporation. WordStar is a registered 
trademark of MicroPro International Corporation, dBASE 11 is a trademark of AshtonTate. SuperCaic 86 is a trademark of Sorcim, 


Circle 202 on inquiry card. 


■ BIG—over 61K! That’s over 6K more 
user space than conventional CP/M 2.2™! 


■ FAST— DMA floppy and hard disks 
with cache buffering and high speed CPUs. 

■ MULTI-USER— enhanced and fully com¬ 
patible implementation of MP/M 86™ runs 
both 8 and 16 bit programs at the same time! 
8 bit programs you can run include: WordStar,® 
dBASE II™ Whitesmith’s C, Microsoft™ BASIC, 
CB80™ and PL/I-SOT"^ 





The facts. 

And nothing but the facts. 
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Our MX Series printers are the best-selling 
dot matrix printers in the entire world. This 
is why. 

Fact One: WeVe got your type- 

Epson invented correspondence quality 
printing. And we stiU do it better than any¬ 
body. 

But more importantly we do more of it than 
anybody. On every Epson MX printer^ you 
get a choice of sixiy-six different type styles, 
including italics, a handy subscript and 
superscript for scientific notation and small 
print, enough international symbols to print 
most Western languages, and one-pass 
underscore* All in a tack-sharp, easy-to-read 
9x9 matrix with full descenders. 

If print quality is important to you, your 
next printer is an Epson, 

Fact Two: Ultra-high resolution graphics- 
There simply is no higher resolution graphics 
than GRAFTRAX-PLUS* And it comes stan¬ 
dard on every MX, 

You get bit image graphics free of wander, 
walk and jitter; graphics with blacker blacks 
and better definition because you can pre¬ 
cisely place a dot at any of 25,920 positions 
inside a square inch (that's 120 DPI h x 216 
DPI v); graphics that make our printers rival 
plotters. 

If graphics is what you want, your next 
printer is an Epson. 

Fact Three: Feature shock. 

The Epson MX Series is packed with the fea¬ 
tures printer fanatics want most, A bidirec¬ 
tional print head with logical seeking of the 
shortest Une. Programmable tab, form length 
and right margin. Top of forms recognition. 
Skip over perf. Software printer reset. True 


backspace. Self test. The world's only dispos¬ 
able print head. And more. Lots more. On 
our MX-lOO and MX-80 F/T, you even get 
both friction and tractor paper feed. 

If you want performance, your next printer 
is an Epson. 

Fact Four: Incredible reliability, 

Epson MX Series printers are the most reli¬ 
able printers ever made. And the reason is 
precision. 

Take a look inside one and youTl under¬ 
stand. Notice the simplicity, the fit, the 
finish. That's why Epson has an out-of-box 
reliability rate others can only envy: 98%, 
And why our mean cycles between failures 
(MCBF) is over five million lines. 

The whole package is neatly wrapped in a 
rugged plastic injection-molded case de¬ 
signed to look good — and stay looking good. 

If you want a printer that works, and keeps 
on working, your next printer is an Epson, 

Fact Five: World's best seller Period, 
Within months after we introduced the Epson 
MX-80, it was the best selling dot matrix 
printer in the world. It still is. Not because of 
anything we said, but because tens of thou¬ 
sands of computer enthusiasts went out and 
did some serious comparison shopping, The\/ 
decided it was the best printer for the money 
they could buy. And who are we to argue? 

If you want the world's best seller, your 
next printer is an Epson. 

Fact Six: Quality doesn't cost more. 

Don't take our word for it. Check it out. Look 
at what they give you. Then look at what we 
give you. Then look at the price. 

There is only one logical choice, Epson, 

And that's the truth. 


"In my judgment, 
this is the 
best printer 
you can buy" 



Your next printer, 

EPSON 

EPSON AMERICA. INC. 

COMPUTER PRODUCTS DIVISION 

3415 Kashi wa Street 
Torrance, California 90505 
{213)539-9140 
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up to 256K 


4-■■ ■ V- 

iWII'Sissittle Gqmputer gives your IBM-PC 
jil4^me Versatility of a built-in RS-232 serial perl 
Il'IllpiVpaail of flash Disk^software. 


Seattle Computer announces a 
major programming innovation for 
the IBM Personal Computer. 

Our new RAM+ Flash Disk 
software lets you use memory like a 
disk. Flash Disk finds information in a 
flash by electronically simulating a 
disk drive 10 to 50 times faster than a 
mechanical disk. By copying your 
most-used programs and data to Flash 
Disk, you make them instantly acces¬ 
sible—ending those long disk access 
delays. Flash Disk is also ideal for 
temporary intermediate files. 

And best of all, Flash Disk 
comes free with the RAM-f memory 
cards. Or, if you already own RAM-i-, 
Flash Disk software is available from 
your dealer. 


As always, the beauty of RAM-I- 
is the combination of memory and 
serial port on a single card. Not only 
does it save the $150 an IBM serial 
card would cost, but it also leaves an 
open slot for further additions-like 
another RAM-I- card. 


Available in 64K, 128K, 192K o 
256K, RAM-I- is expandable, fast and 
reliable. Each card comes fully tester 
and with a one-year guarantee. (Ex¬ 
pansion kits are a Iso available.) 

Of course it's made by Seattle 
Computer. We're the people who wrc 
the operating system of the IBM-PC, 
and we're still first in innovation. 

How to order: New RAM-H witi 
Flash Disk is available through your 
local computer store. Call us toll-free 
at 1-800-426-8936 for the location o 
your nearest RAM+ dealer. 


1114 Industry Drive. Seairle, Washington 98188 
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can write the procedure so that it 
manipulates global variables and af¬ 
fects everything. True, CB/80 doesn't 
name its multiline functions p^ro- 
cedures; but they have all the at¬ 
tributes of a Pascal procedure, can be 
called by name, and in some ways are 
easier to use. 

The bottom line is Fm still thinking 
about the language problem, I don't 
think anyone knows which will be— 
or should be—the microcomputer 
language of the future. But now that 
CB/80 is available without unduly 
restrictive licensing agreements, I 
wouldn't count it out. 

Cardfile 

Longtime readers of this column 
will know that I have no high opinion 
of the prevailing state of program 
documentation. There's a reason for 
that. For example, about a year ago, I 
received, unsolicited, a program for 
review. It came with a handsome 
document and had an intriguing 
name that made it sound as if it might 
be very useful. My mad friend Mac 
Lean claimed it as his next project, 
and that seemed reasonable, so 1 let 
him take it away. 


Once I got 
Cardfile running, 
I liked It fine. 


He returned it the next week, 

"Does it work?" I asked, 

"I think so," 

"You think so?" 

"Yeah. It seems to work all right. 
Nifty images come up on the screen, 
the cursor moves around, , , 

'Then what's wrong?" I asked, 

"1 have read the document five 
times, and I cannot understand what 
the program does/' 

He was right, too. That program 
now lies under a moldering pile of un¬ 
reviewed software languishing in a 
far corner. It may stay there forever. 

Which brings us to Cardfile, a 
rather nifty program distributed by 
Digital Marketing Corporation, 
whose rather distinctive logo has ap¬ 
peared in a number of computer 


magazines lately. Digital Marketing 
seems to have sent me Cardfile and 
Synopsis, or perhaps I picked them 
up at the West Coast Computer Faire; 
if there was a cover letter. I've lost it, 
so I've no way of knowing where I 
got it, and yes, this is relevant to the 
review. 

However 1 acquired them, Cardfile 
and Synopsis reached the top of the 
queue; and all my students and asso¬ 
ciates were working on other proj¬ 
ects. From the titles they sounded in¬ 
triguing, Cardfile, for example, is 
subtitied File Card Index Program, 


which sounded useful, and when I got 
inside, the "Overview" section of the 
program document informed me that 
"Cardfile automatically stores, 
retrieves, and displays information 
that is typically kept in index card 
files—summaries of articles and 
books, notes, recipes, menus, cata¬ 
logs of books, phonograph records, 
tapes, etc/' 

Now that sounds pretty good. 
Down below it tells me that "Cardfile 
requires an 8080/8085 or Z80 com¬ 
puter with at least 52K RAM; CP/M 
2 or MP/M; and Wordstar, Spell- 


Question: When can I use Ada? 


J 
ADA 
N 
U 
S 


Answer: MOW 

with JAMUS. 


Ada is available now for your micro-computer. 

JANUS b subset of Ada which Incfudes those features sorely missed by 
programhders oh micros. Mere Is s list to help you d^ide for yourself, 

+ Nodutit Separate Com pilatioTi : / 

+ Sfaigie |Uid Double Flrcclslon noatfrigTOLnC ItUmlJiers 
4- Blnaity Coded Decimal (BCD] fiXed nuiitbers 
+ li^e^Fjand Lorig Integer numbers 
4- String Handling 

+ slque^lal and Bandom Access l 
4- fall E^namlc Allocation and li 

+ fondly fiTor handling 

4- ^ A^bGinbl^r for interface ly routl^s 

4- AliLir^^ fnr ririnfiblrilTtn TTi 





\ 


The language 
that Is based 
on the past 
but looks to 
the uses of 
the future. 


AjLlTdi^ for commtlii^^ 

Hr- TtMc native code Is producfed 
4 R 6 nab 1 e,-reenterant code- 

4- bow Cost. JArtl^S coat effecttve thOT Amparable 

Ada package '/ 

+ Inexpensive Up^tes 

^ I Fpf programs written In JANUS 


. 0 


: Na habste customer ^jvice- 





^11 pluses. JAnu^ 

JANUS f avahahle forch/M system^ 

Now you too can forwaid iKto the oi^HeS^iinpatera 

aUdO/ZBO based system^KM CP/n) Apf^ Softcard, r^oEtlk3ftM*0^R^mco, 
Superbrain, TBS-SO HodeTh, and aJJ CF/W.S'^' dlalt ^sterns. 

8036 baseU iDK^^Monal Computer, Victor 9000. Seattle Computer 

System 11/Ti^mar, Lomas Data Products, and all CF/M 8" disk systems. 

8080 or ZOO. CF/Pl (requires 56K memory) — $300.00 
8086/6068, CF/M-86 or MS-DOS (requirea 96K memory) — $400.00 


ffts 


IWISnDClS ik • or Micnnott 


OFTWARE 


©CopyriglTt 1902 RH Softwate 


^peod£3(s n siat d ihe art pfvgmrmwy 


P,0, BOX 1512 MADtSON. WISCONSN 53701 


©00244-6436 
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Until now, manufacturers have made 
personal computers that were a hopeful com¬ 
promise between home use and business. 

But now Digital Equipment Corporation 
offers the first personal computers designed— 
and built—strictly for professional use. And 
since different professionals have different 
needs. Digital is introducing not one, but three 
personal computers made to professional 
standards. 

From keyboards to CRTs to software, all 
ftiree computers are designed to be easy to 
learn, use, and maintain. They all have the com- 
mtmications capability to get you into laiger 



systems and networks. And th^re aU backed 
by the service, support, and quality that have 
made Digital the second largest computer com 
pany in me world. 

Digital's Frofrasional 300 Series is a full¬ 
blown PDP-U minicomputer for your desk. It 
includes P/OS, a multi-tasking operating systen 
an optional 5 mb Winchester di^; and fe-map 
graphics, including color. With comprehensive 
communication facilities, the Professionals can 
handle text, data, pictures, even voices on the 
telephone, linking them with other personal 
computers or lai]^ systems, such as Digital's 
VAX. And a standard user interface lets you rur 


CF/M is a registered trademark af Digital Research, Inc^ Professional, DHCmate and Rainbow are trademarks of Digital Equipment Coiporation. 







all applications with the same basic menus, 
prompts, and help commands. 

Digital's DECmate 11 is the first personal 
computer that can manage an office. It runs a 
complete arr^ of business and accounti^ 
applications, fully supported by Digital. Hus 
professional-quaHty word processing, list proc¬ 
essing and office management software. It can 
even run conventional CP/M® programs. 

Digital's Rainbow 100 is for ffie profes¬ 
sional who wants to use the wide range of 
available 8- and 16-bit CP/M personal computer 
software. For the pri ce of an ordinaiy personal 
computer, you get a CRT that's a full 132 charac¬ 


ters wide; optional bit-map graphics, including 
color; and professional-level communications. 
For more of the story, call 1-800-DIGnAL. 
For personal computers that are as profes¬ 
sional as you. 


More personal. 
More computer. 
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CALL “THE-COMPUTER-LINE” “ 

FOR ALL YOUR IBM® 
PERSONAL COMPUTER REQUIREMENTS 


QUADRAM CORPORATION 

QUADBOARO 

The ullimate memory board tor the ISM, featurins: 

* fully expandable from 64 to 256K 
» parallel port 

» asyrrchronous (RS232} serial port 

* clook/calendar 
SCALL 

MICROFAZER 

* buffering from 8 to 64K (4 to 32 pages of text) 

■ printer and computer independent 

* paratJelfparallel: serlalfserial and parallel/seriai available 

* compute while you print! 

SCALL 

tNTERFAZER 
Used as: i 

* Peripheral buffer 

* Multi-User Printer Controller 
- Computer IfO Expander 


« Incompatible Device Interface 

* Peripheral Muillplexer 

• Data Transfer Rate Converter 
SCALL 


NEC 

NEC 6023 A 

S 439 

NEC 7710 

$2339 

EPSON 

EPSON Mxeottt 

S 429 

EPSON MX80FT 111 

$ 529 

EPSON MXIOO in 

S 699 

ALL EPSON AND NEC 

DOT MATRIX PRINTER 

PRICES INCLUDE SHIPPING 

AND INSURANCE FOR 
IMMEDIATE DELIVERY, 
OLIVETTI 

LETTER QUALITY PRINTING 

$1445 


PRINTERS 

INTEGRAL DATA SYSTEMS 
PRISM 132 COLOR PRINTER 
INCLUDING ALL OPTIONS 
i 4 COLOR PRINTING $1593 

* FRICTION FEEO 

• 2tXl CPS SPRINT MODE 

DITOH 

FIO Word Quality Printer 
• 40 CPS Printing 
* Letter quality excellence 
Now Only $1395 

Prowriter I20cps $469.00 



—64K RAM $225 


-192K RAM $499 


256K RAM $599 


Davong 

Systems, Inc. 


Description: 

The Davong Systems Memory Card Is a convenient RAM memory expansion card for 
tbe IBM Personai Computer* 

The Memory Card may be placed In any free system slot. It Is completely compatibh 
all IBM Personal Computer software and hardware, and runs at the same speed a; 
memory products. 

Features: 

• 64K IC's provide low power consumption and maximum reliability* 

• Extended burmln at elevated temperature* 

• Switch-selectable address range. 

• Filtered voltage provides low noise. 

• Power consumption: 


DSM92K 


DSI^4K 


+ 5 V. @ 650 ma—max. 
+ 5 V* @ 410 ma—lyp. 


DSI-256K 


+ 5 V. @ 850 ma- 
+ 5 V* @ 560 ma 
+ 6 V. @ 900 ma 
+ 5 V. @ 590 ma- 


TMS-100-1 

Single sided 


TANDON ADD-ON DRIVES FOR IBM 

$225 TMS-100'2 

Double sided 


Hard Disk System for the iBM 
Personal Computer. 

ONLY sisas.** 

Description: 

The Davong System s Hard Disk Drive fits 
conveniently Inside the second floppy drive 
location of the IBM Personal Computer 
chassis, providing more than 30 times the 
capacity of a floppy diskette, plus greater 
speed and reIIability. 

The DSI-501 System is compatible with 
IBM software, and supports IBM DOS . The 
system Includes all necessary components 
and software for Installation. 

12 MEG Asms 


Features: 


$285 


DISKETTES 

SCOTCH WITH PLASTIC UBRAHY CASES (Boxes of 10) 

(48 Track single-sided double density) 

VERBATIM DATALIFE SSfDP (Boxes of 10) 


$26-50 

$24-95 


BUSINESS 


IBM SOFTWARE 


ENTERTAINMENT 


WORDSTAR 

$2B9 

GALACTIC ATTACK 

$26 

MAILMERGE 

$ 79 

ZORKi 

$29 

TAX MANAGER 

$199 

ZORK1I 

$29 

266KVISICALC 

$169 

DEADLINE 

$39 

VISITREND/VISIPLOT 

$239 

‘•CALL FOR NEW 


VISIDEX 

$189 

GAMES AT 


EASY EFFECTIVE ACCOUNTING 

UNBEATABLE PRICES** 

SYSTEM 

$389 



SUPERCALG 

$219 

T and G JOYSTICKS 

$44*95 

SUPERWRITER 

$239 

ADAM AND EVE 




PADDLES 

$29.95 


CALL FOR SOFTWARE NOT LISTED 


• 6.4 Mbytes unformatted; 5 Mbytes 
formatted. 

• Winchester technology 5V*" disk dr 

• Compatible with IBM software. 

• Full software support Includes: 

I n stal I at i on/c □ nf Ig urat io n prog rarr 
Complete diagnostics 
Hard disk formatter 

• Complete with all components requ 
for Installation, including: 

Disk controller board 
Power supply 
Cabling 

Software to install under IBM DO! 
operating software 
STORAGE 12196."'’ 


TECMAR PRODUCTS 

EXPANSION CHASSIS 
TIME MASTER 
DEVICE MASTER 
SPEECH MASTER 
SCRIBE TENDER (TWO Serial Ports 
and One Parallel Port) 

SCRIBE MASTER (Three Serial and 
Three Parallel Ports} 


LABTENDER 
LAB MASTER 

DIGITAL TO ANALOG CONVERTER 
VIDEO DIGITIZER 

FOR A COMPLETE EXPUNATION OF ALL TECMAR PRODUCTS 
CALL FOR OUR COMPREHENSIVE CATALOG. 


TECO GREEN 
TECO COLOR 


MONITORS 

$179 


$588 


AMOEKCOLOR 




CALL OR WRITE FOR OUR IBM CATALOG 

iN COLORADO O03| 279-2727 


CALL “THE COMPUTER-LINE”™ 

1 -( 800 )- 525-7877 
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COmPUTERWORLD JNTERNRTIONRU INC. 

SUITE 133, P-O. BOX 81, WHEAT RIDGE, COLORADO. U SA e(H334-OOei 



RETAIL; 1019 6TH STREET 
GOLDEN, CO 80401 


TERMS: RETAtUMAIL ORDER: ADO 1% SHIPPING (MINIMUM $2.50) - UPS GROUND. 

WE HONOR ALL MANUFACTURERS WARRANTIES AND EXCHANGE FAULTY GOODS IMMEDIATE 
SPECIALISTS IN APO AND INTERNATIONAL DELIVERIES. 
























Items Reviewed 



Cidnifile (by Protem Software) 


$89 

Synopsis (by Protem Software) 

Digital Marketing Corporation 

2670 Cherry Lane 

Walnut Creek, CA 94596 
(415) 938-2880 


$125 

CB/80 (compiler version of CBASIC) 

Digital Research 

Box 579 

Pacific Grove, CA 93950 
(408) 649-3896 


$500 

M-Drive 

128K 

$1590 

Compupro Systems 

Oakland Airport, CA 94614-0355 
(415) 562-0636 

2S6K 

$3100 

Pascal IntroductiDn Package 

Workman and Associates 

112 Marion Avenue 

Pasadena, CA 91106 
(213) 796-4401 


$50 

Pascal/M 


$395 

Pascal/M-86 

Sorcim Corporation 

405 Aldo Ave. 

Santa Clara, CA 95050 
(408 ) 727-7634 


$495 

PascaI/MT+ 

8080, 8085. Z80 

$350 

Digital Research 

Box 579 

Fadfic Grove, CA 93950 
(408) 649-3896 

8086/8088 

$600 

Semidisk 

512K bytes 

$1995 

Semidisk Systems 

1 megabyte 

$2995 

POB GG 

Beaverton, OR 97075 
(503) 642.3100 

manual only 

$10 

Books Reviewed 



Programming in Pascal 

by Peter Grogono 

Reading, MA: Addis on-Wesley Publishing Company, 1980 
(rev. ed.) 


$15.95 

Software Tools in Pascal 

by Brian W. Kernighan and P. J. Plauger 

Reading, MA: Add is on-Wesley Publishing Company, 1981 
(617) 944-3700 


$15.95 


TRANSITION... 

...SOFTWARE 

Mainframe., .to Mini.. .to Micro 

COST goes down, while 
utility goes UP 

Innovative memory management software 
allows programs once reserved for large 
machines to run on your CP/M 56K to 64K 
system. All offer GRAPHIC displays with 
extensive pictorial representation of your 
data on a variety of graphic devices including 
CRTs, dot matrix printers, word processing 
printers, and pen plotters. 

(PARTIAL LIST) 

SCIENTIFIC and ENGINEERING 


PROJECT EVALUATION 
(similar to DELPHI) 

S90^ 

LINEAR REGRESSION 

$90* 

3^0 GRAPHICS 

(user functions, enhancement, 
hidden line) 

$90** 

ENGINEERING FIGURE GENERATION 

$90'* 

BASIC STATISTICS 

$90* 

CURVE FITTING (2 variables) 

(with smoothing, enhancement) 

$90* 

NETWORKING 

(C.PM, out-obkilter, etc ) 

S109* 

OTHER CATEGORIES 


STOCKS—INVESTMENT MODELING 

$135* 

WIRE LIST, PCB LAYOUT with 
schematic generation, error list 

$155* 

DIGITIZING SUPPORT PACKAGE 
(includes GRAPHIC EDITING) 

$155** 

BUSINESS and DATA ENTRY FORMS 
DESIGN 

$75** 

DRAFTING SUBROUTINE SUPPORT 
(“rel files,' MICROSOFT format) 

$50** 

CONTOURING PACKAGE 

$190** 


(withgridding, Krigging, enhancement) 

*SRAPH1CS OUTPUT OEVICE WILL ENHANCE PACKAGE 
•'GRAPHICS OUTPUT DEVICE REQUIRED 

ORDER BY TITLE, INCLUDE $6 SHIPPING PER 
PACKAGE- WE ACCEPT CASH. CHECK. MC, 
VISA, C.O.D., APPROVED P.O., U.S. FUNDS 
ONLY, 5 DAY RETURN PR!VILEGE—subject to 
conditions included in each package. Include 
diskette type in each order: 

Bin.SSSD CP/M 
5% in. NORTHSTAR 
5V4 in. other (Inquire) 

FULL BROCHURE AVAILABLE ON EACH 
PACKAGE-CALL US 


THE ENERCOMP COMPANY 

P.O. BOX 28014 

LAKEWOOO, COLORADO 80228 
(303) 988-1648 

CP/M-TM OF DIGITAL RESEARCH CORP. 
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binder. Magic Wand, or a similar text 
editor/' Well, IVe got an 8085, CP/M 
2, and plenty of RAM, I don't have 
Spellbinder (IVe asked, but Lexisoft 
has never sent a review copy), 

I don't have Magic Wand, and 
therein hangs a taiei when Magic 
Wand was first developed, the then 
owners sent me a copy, which I spent 
far too much time working over. 
There were about 20 exchanges of let¬ 
ters and a lot of phone calls as I 
pointed out problems with the editor, 
especially the disk operations. In 
general, I ended up putting a lot more 
time into it than I should have, I did 
that because I liked the product a lot 
and thought it ought to have the bugs 
ironed out. 

SBA (Small Business Associates) 
lost control of Magic Wand, The new 
owners inherited a pile of corres¬ 
pondence from me. When 1 called one 
day to ask what was happening, they 
acknowledged my help in pointing 
out design flaws and promised me the 
new and revised copy of Magic Wand 
"real soon now/' Before I got it. 
Magic Wand was sold to Peachtree, 
IVe written Peachtree four letters and 
spoken to its representatives at three 
different computer shows; the com¬ 
pany has yet to acknowledge my ex¬ 
istence* Now I have a perfectly good 
editor, and I don't need Magic Wand, 
but I do confess some curiosity as to 
how many of my su gges tions the 
company adopted* 

Anyway, I don't have Magic 
Wand* 1 do have Wordstar, but I 
don't use it all that much, and in fact, 
it isn't on the system master for the 


Compupro 8085/8088, But what the 
heck, WRITE, the editor I use, has 
some similarities to Magic Wand in 
that it marks the ends of lines with 
nothing and the ends of paragraphs 
with a carriage return but no linefeed; 
and the document did say "similar" 
text editor. Maybe it would work. 

But then I began reading the rest of 
the Cardfile document, and holy cat¬ 
fish! It doesn't tell what it does! 
There's a set of instructions on how to 
use it, but they weren't helpful™at 
least not to me—on what the darned 
program was going to do* 

What it said was that after I did 
some installation, I should use my 
text editor in a special way to "create 
a separate document file for each 
record you wish to enter in the Card¬ 
file index," I could, it said, name the 
document file anything I want, except 
that I couldn't use an extension of .Y 
because the program was going to 
create another file with *Y extension 
for each one of the files 1 was about to 
make. 

This sounded like a great way to fill 
up a disk but about as useful as a 
chocolate-c overed wri stwa tch, 

Furthermore, the instructions told 
me that "the disk directory for a stan¬ 
dard floppy disk holds 64 entries*" 
That's not strictly true for CP/M 2,2, 
but it did seem to impose some new 
limits. What good is a card file that, 
with its index and command pro¬ 
grams, can't have more than 25 or so 
cards in it? Especially since Digital 
Marketing Corporation's licensing 
agreement says Tm permitted only 
two backup copies of the program. 


Weil, maybe I was reading it all 
wrong, I certainly seemed to be hav¬ 
ing trouble understanding the pro¬ 
gram instructions (and it wasn't that 
late, either). So to be fair, I ran the 
program itself, 

I began with the installation 
routine* It comes up with a menu of 
Wordstar, Spellbinder, or Magic 
Wand and will not accept any other 
editor whatever. So much for 
"similar," but the heck with it. I told 
it my editor is Magic Wand, then 
answered the other questions. What 
you do is give it the name you invoke 
your editor with (WS, MW, Foo, 
whatever; in my case, WRITE) and 
the name you propose to use to make 
Filecards (WRITEC in my case). Then 
you go WRITEC, and up comes their 
prompt first, then WRlTE's* 

WRITE seemed to be working all 
right, barring the fact that I couldn't 
get the disk directory; apparently. 
Cardfile's shell program, which the 
company calls an "environment," in¬ 
terferes with write's rather sophis¬ 
ticated directory calls (which show 
file size as well as name). Ah, well. 
Everything else looked all right* So I 
proceeded to create some typical card¬ 
file "gubbage," saving each file under 
a different name but with file exten¬ 
sion ,GUB, and exited the editor* 
Sure enough, for each of the *GIJB 
files I'd created, there was a corres¬ 
ponding *Y file* 

Then I invoked the Cardfile pro¬ 
gram itself; lo, it worked fine* First it 
updated its index, then displayed self- 
explanatory prompts inviting me to 
search the card-file index. Simply give 



GRAPHIC SOFTWARE FOR 
MICROCOMPUTERS —Thfs 
show you how to wr[te your ow 
programs for 2D and 3D graph] 


EliGINEERlNG SOFTWARE FOR MICROS —A 

teaching guide to developing software for engineerini 
applications of microcomputers. Emphasis is on com I 


Applications to science, engineering and business. 
the most outstanding books on compofer software' 
A. Grundy U, Illinois; "77re best book avaitabte on 
microcomputer graphics''—’Creative Computing 
Feb, 1982. Book-$2L95; Disk-$18.95. 


bool 


Oneo 


Boo 


K DOS 3.3 or IBM 
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Lt a key, and it looks until it finds 
what you need, which it does pretty 
fast. And when [ exited Cardfile, 1 
found all the ,Y files had vanished. 

Did 1 need the original ,GUB files? 
One way to find out was to erase 
them. And, indeed, the information 
in them was still available. Vd been 
fooled by the program document's 
constant references to ''updating the 
index/' which implied to me that it 
only made indexes rather than copy¬ 
ing the entire card-file information. 
Finally, a careful reading of the docu¬ 
ment told me what Fd missed: Card¬ 
file creates a random-access file 
whose default name is CF.DAT, All 
your information is stored in there. 
CF.DAT need not be on the same disk 
as the Cardfile program and, indeed, 
can be renamed anything you like. 

Moreover, all of that is stated in 
the document, and on reading it over 
now it's all pretty clear; how could I 
have missed it? 

Well, first, prominently up at the 
top of page 2, the document describes 
CF.DAT simply as "a sample data file 
to permit experimenting with CF." 
This was apparently sufficient to 
cause me to ignore any further 
references to CF.DAT; there were 
only a couple in the opening sections. 

Second, after reading the ''Over¬ 
view," I turned to the 'Theory of 
Operation" section. The section is not 
a description of the program at all; 
it's a description of how the program 
does a rather small part of what it 
does. There is no mention of CF.DAT 
or even of random-access files. By us¬ 
ing the rather pretentious 'Theory of 


Operation" as a section title while 
describing only a small part of the 
program, the documentation writers 
made it pretty tough to infer what the 
program really does. 

But once I got Cardfile running, 1 
liked it fine. You can use it about as 
you'd expect, to make notes and the 
like. You can print the notes on 
paper, pull them out into separate 
disk files {so that they can be read 
into a document), or simply erase 
them. It's a bit of a pain to exit your 
editor and then reenter it when you 
want to make a note for another time, 
but the document tells you how to 
avoid doing that (as a matter of fact, 
in the infamous 'Theory of Opera¬ 
tion" section). 

I presume that Synopsis works 
much the same way; a cursory look at 
the system documentation drove me 
away, but that was before I mastered 
Cardfile. Now that I understand what 
the program does and sort of how it 
does it, the Synopsis document no 
longer looks so forbidding. What 
Synopsis does is let you put four lines 
at the top of any document you like, 
then read those four lines into a ran¬ 
dom-access file called SYN.DAT, It 
keeps keys to those lines in SYN.KEY 
and has various search modes. Of 
course you ought to make the four 
lines as descriptive as possible. 

Synopsis will automatically make 
the first four lines of a file comment 
lines for your editor (so long as that 
editor is Wordstar, Spellbinder, or 
Magic Wand). A comment line is one 
that will show on the screen but will 
not be printed. Wordstar uses to 


introduce a comment line. Spell¬ 
binder uses ",r", while Magic Wand 
uses As an aside, I've often 

wondered why text editors can't use 
something sensible, like 

(*. 

or preferably all of them, as comment 
line markers. As you may have no¬ 
ticed, the characters (*,--, /*, and { 
are the "open comment" characters 
for the 8080 assembler. Pascal, Ada, 
Pascal again, and C compilers, 
respectively, and thus will be ignored 
during assembly or compilation. By 
allowing the "open comment" char¬ 
acter followed immediately by a 
to be the editors comment line 
marker, you could embed formatting 
and comment commands into your 
programs and still compile directly 
rather than recopy. I've mentioned 
this to Tony Pietsch, and he's modify¬ 
ing WRITE to work that way. 

In addition to the four-line 
synopses. Synopsis also catalogs the 
filename and disk name. (You name 
the disk with a title beginning with a 
hyphen so that it will be sorted to the 
top of the file.) 

Anyway, I haven't run Synopsis, 
but I can see how it could be useful, 
and since it works pretty much the 
way Cardfile does, I don't foresee any 
difficulties with it. It seems to have 
some similarities to the Ward Chris¬ 
tenson Catalog program (public do¬ 
main) available from Barry Work¬ 
man or the CP/M User's Group, but 
it has added features as well, I expect 
we'll be using Cardfile here.* 


STRUCTURAL ANALYSIS ON MICROS ’—This self^ 
leaching guide contains a series of programs which 
catculate stresses and deflections in beams, plates, trusses 
and frames using conventional and matrix techniques. 
Theory, equations and program listings fully documented, 
Written for the non-specialist who wants to use his micro 
for structural analysis with minimum investment in time, 
Use the programs as is or modify for your own applications. 
Book-$39.95:1}isk-$19.95. 


DATA PLOTTING ON MICROS —A collection of 
programs to process and display all types of data: bar 
charts, stock market charts, engineering and scientific 
data. 3D views of surfaces, pie charts, sorting, filtering, 
running averages, curve fitting, and more. Application to 
business, engineering and science. All programs fully 
documented and keyed to theory. Use as is or modify for 
your own applications. 

Book-$24.95; Disk-$19.95. 



To order, send check drawn on U.S. bsink, rnoney ord$r in US fLinds. Visa or Mastercard number with expiration date to KERM 

PUBUCATIONS190 Duck Hilt Road, P. O lOeOA, Duxhury, M A 02332. Add $2 per book 4th cl postage m US and Canada; S3 Isl cl or UPS m t ^ Rd 

US; $4.50 l5t cl Canada; $12 air Europe and Central America. $1B elsewherp. Call ($17) 934-0445 lor faster delivery. DuKbury .MA 02332 
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Logo: An Approach 
to Educating 
Disabled Children 

Action-oriented learning has dramatic benefits. 


While a computer Is a learning and 
teaching tool appropriate to many 
educational settings, it can be much 
more than that for an educationally 
disabled child. It makes equal oppor¬ 
tunities possible in cases for which 
conventional educational methods 
are not feasible or effective, A com¬ 
puter can provide a vehicle for gen¬ 
uine intellectual achievement. For a 
physically disabled child who has 
limited access to the world of motion 
and spatial relationships, for a 
leamingndisabled child who shows a 
flair for geometric problem solving, 
and for a nonverbal child who is 
blocked in establishing communica- 


Ackno wledgnteii t 

The work described in this article was car¬ 
ried out with support from the Department of 
Education 00007802095 and §0008101272} 
and the National Science Foundation 0SPl 
8104890), the Matte! Foundation, and the 
Hyams Trust. 


Sylvia Weir, Susan Jo RusseU 
and Jose A, Valente 
MIT Logo Group 
545 Technology Square 
Cambridge, MA 02139 

tion, developing a facility in using a 
computer can be regarded as an 
essential educational experience, 

A major potential of the computer 
in an educational context is its flex¬ 
ibility, which allows a teacher to 
tailor a learning situation to the 


Logo activity 
emphasizes methods of 
doing things rather 
than answers—process 
not product. 


specific requirements of a particular 
child. Nowhere is this more impor¬ 
tant than with disabled children, 
where the range of individual varia¬ 
tion is very great. Such students pre¬ 
sent the same challenges to teachers 
as do nondisabled children and, in 
addition, have many special prob¬ 
lems of their own. 


The Logo system, pioneered by 
Seymour Papert at the Massachusetts 
Institute of Technology and described 
in his book Mindstorms (reference 5), 
is a computer-based learning environ¬ 
ment that is particularly well suited to 
the kinds of individual tailoring 
needed by students with special 
difficulties. From the start, it was 
Papert's intention that Logo activity 
would involve more than learning to 
program. The Logo language con¬ 
tains a set of powerful graphics 
primitives, a text editor, and full list- 
processing capabilities. It is a good 
way to become familiar with pro¬ 
gramming quickly and relatively 
painlessly—an important issue for 
both teachers and children. But more 
than that, Logo can be extended with 
user-defined procedures. This extend- 
ability allows a teacher to use pro¬ 
gramming as a way into other subject 
areas. By a judicious selection of 
system-provided and user-defined 
primitives, the teacher and student 
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Mkroprocessor Pf^t^ 


BVTt Books Carry UJoite 

R Neuu Primer Scries 


Apple Backpack 


8086/8088 


UUord Processing 
Primer 

By Mitcheli OjQife arid Julie Area 


. 16-6it Microprocessor Primer 

Sy Christopher L. Morgan ord Mitchell LUoite 

;iO IflW CampuiAi: 


Humanized Programming in BASiC 
Scot Komins one) Mitchell UJoitB 


FiMlIUTiilff'Irlftl' 


By Scot Komins 
and Mitchell lilolte 


By Christopher L. Morgan 
and Mitchell lilolte 


By Mitchell UJoite and Julie Rreo 


if you’re a computer user tired of 
loftware that assumes an understand- 
ng of programming and hardware 
lesign, or a programmer interested In 
vriting more effective and easler-to- 
ise programs, then you’il appreciate 
his presentation of concrete methods 
or developing “user-frlendiy" soft- 
vare. Scot Kamins and MItcheil Waite 
ihow you how to humanize those once- 
ntimidating screens and keyboards. 

in a readable and engaging style, the 
luthors give you complete details on 
iuch topics as screen formatting, 
irashproofing programs, developing 
)uilt'in verifications and validations, 
tresenting directions on the video 
lisptay screen, and writing helpful, 
:lear documentation. Full listings of 
irograms In the popular Applesoft 
JASIC language complement the 
lUthors’ witty and sensitive solution to 
)ne of the major problems preventing 
nlcrocomputers from reaching their 
ull potential in home or office. 

Every computer user and program- 
ner owes a debt to Kamins and Waite 
or this thorough course in humanized 
irogramming. 


3BN 0-07-033356-4 $14.95 
repayment required 


The new, vastly more powerful 16-bit 
microprocessors, representing the 
latest magic in solid-state integrated 
circuits, are destined to replace 
today's 8-bit processors in the micro¬ 
computers of the 1980s. 

You don't have to be a hardware 
engineer to follow the authors' clear, 
down-to-earth descriptions of the 
design, capabilities, and potential of 
the Intel 8086/8088 16-blt micropro¬ 
cessors. The authors also introduce 
you to two major 16-bit “coproces¬ 
sors,” the 8087 Numeric Data Proces¬ 
sor and the 8089 I/O Processor, and 
present 11 sample CP/M programs dis¬ 
playing the power of 16-bit microcom¬ 
puting. 

Finally, the authors survey the cur¬ 
rent scene In terms of available soft¬ 
ware (like cross-assemblers, 8080 
emulators, and operating systems for 
the 8086/8088) and new products such 
as the IBM Personal Computer, which 
Is based on the 8088. With its thought¬ 
ful presentation aided by numerous il¬ 
lustrations, 8086/8088 16-bit Micropro¬ 
cessor Primer will put you on the cut¬ 
ting edge of current microcomputer 
technology. 

ISBN 0-07-043109-4 $16.95 

Call Toll-Free 800/258-5420 


The first book to focus primarily on 
the Inexpensive microcomputer-based 
text-editing products, Word Processing 
Primer gives you a thorough rundown 
on this new and powerful way to elec¬ 
tronically generate, correct, and 
manage all kinds of typewritten docu¬ 
ments. 

The authors begin with an overview 
of the word-processing field, detailing 
potential applications, suggesting 
ways to get started, and describing 
word-processing equipment and pro¬ 
grams. A later section on text format¬ 
ting shows you how to control the ap¬ 
pearance of your final printed copy, 
while another describes programs that 
will check for spelling errors, create In¬ 
dexes, and generate personalized form 
letters. 

Selecting a word-processing system 
is made easy as the authors describe 
the seven most important features to 
look for. Also, a mini-catalog of avail¬ 
able products compares capabilities, 
features, limitations, and prices. 

Ali of these features, enhanced by 
many illustrations, make this the most 
valuable, informative, and up-to-date 
word-processing guide available today. 

ISBN 0-07-067761-1 $14.95 
Circle 67 on inquiry card. B 9 linii 
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depends on it. Instantly. Furthermore, Multiplan is several 
worksheets deep. You can pass information from sheet to 
sheet automatically. A change on your cash and receiV' 
ables sheet is reflected on your balance sheet for instance 

Computing for non-computer people. 

You can use Multiplan on a reasonably 
priced personal computer.. .even if 
youVe never used a computer before. 

Plain English "prompts" direct you 
through each step. If you need 
additional help, just press the 
key. Information that addresses your specific question will 
appear on the screen. Get your answer and return to the 
problem. Without leafing through a manual. 

Logical problem solving. Muitiplan allows you to assign 
English names to represent one or more cells on the 
worksheet. That way, you can refer to items the way you 
think of them. Profit equals "Sales minus Expenses" ior 
instance. Instead of "LI4 minus M17" 

Wstch what's happening. The computer screen displays 
a portion of a giant worksheet thafs 63 columns wide by 
255 rows deep. In addition, you can open multiple "windows 
to other areas of the worksheet. That capability allows you 


Better tools. If you Ye answering "What 
if..." questions with a pencil eraser 
calculator and endless manhours, 
Multiplan gives you a better set of tools. 


Fast answers. Multiplan is a software 
program that turns a microcomputer 
into an answer machine. Multiplan 
starts as an open "worksheet" of rows 
and columns. Each intersection of row and 
column, or "cell" in the worksheet will accept titles, 
names, numbers or formulas. As you assign names or 
values to cells, you build a worksheet for a particular 
problem or set of problems. You establish the logic. Multiplan 
assigns the time-consuming calculations to the computer 
Which means you get answers. Fast. 


Simpler faster more powerful. 

Multiplan is a com¬ 
pletely interactive 
electronic work¬ 
sheet. Change one 
number or formula, 
and you change 
every number that 


Now, Mkrosoft IMULTIPLAh 

toughest question 


I 
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dst answers to some of the 

ibusinMS. 


to watch what the effect of changing a number or formula 
in one area will be on other areas of the worksheet. How 
a change in sales will effect the botto 
line, for mstance. Ws a particularly 
valuable feature when you’re 
solving "What if„." problems. 


When time is money. For man¬ 
agers and professionals, time 
is the most valuable asset. Thinking 
time. That's the concept behind 
Multiplan. By assigning the time- 
consuming aspects of planning, 
forecasting, interpreting, recording 
and reworking data to the 
computer, Multiplan gives you time 
to think. Result: Not only faster 
answers.,. better answers. 


1 4 5 E 
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Apple n® or CP/M-80? Multi plan is available for the 
Apple II Personal Computer (in 40 and 80 column versions), 
and microcomputers utilizing the CP/M-80 operating system. 

Leading edge software. Claiming quality is one thing. 
Delivering quality is another. Microsoft has been at the 


leading edge of microcomputer software since we put BASIC 
on the first microcomputer. Today, Microsoft offers an 
extensive range of fully-supported 
microcomputer languages, operating 
systems and applications software. 
Software like Multiplan... easy-to- 
use, yet powerful software that 
makes computers become toots 
for people. 

Ask for a demonstration. Ask 

your computer dealer to demon¬ 
strate Multiplan's powerful, user- 
oriented Multi-Tool™ features. They'll 
show you how Multiplan's unique 
capabilities provide you time-saving 
tools that help you answer the 
toughest question in business, "What 
if.. ."And still get back to J. B., tonight 

MICROSOFT 

MICROSOFT CORPORATIDN 
10700 NORTHUPWAY 
BELLEVUE WASHINGTON 08004 



Apple N iS a registered trademark of Apple Computer, tnc, 

CP/M-SO LS a registered trademark of Digital Research. Inc. 

Microsoft. Muitiplan and Multi-Tool are trademarks of Microsoft Corp. 
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can build bridges from an informal 
intuitive understanding of a piece of 
the world to a formal understanding 
of that area. 

The learner benefits from the struc- 
hired nature of the activities, the im¬ 
mediate feedback, the possibility of a 
concrete approach to abstract ideas, 
and the emphasis on the methods of 
doing things rather than on the 
answers—the emphasis on process 
rather than product. 

During the past 10 years, Logo has 
been used with children of all ages 
and all ranges of ability. It was no¬ 
ticed at Edinburgh (references 4 and 
13), in the Brookline project (refer¬ 
ences 7 and 14), and with a Boston 
Children's Hospital subject (reference 
11) that children who had learning 
disabilities responded particularly 
well to the use of Logo. The MIT 
Logo Group has been working with 
physically disabled children at the 
Cotting School in Boston (since 
1978); with autistic and other emo¬ 
tionally disturbed children at the 
League School for Autistic Children, 
Newton, Massachusetts (for the past 
year); and dyslexic children at the 
Carroll School in Lincoln, Massachu¬ 
setts (just beginning). 

For physically or learning-disabled 
children, the computer allows entry 
into worlds in which their weakest 
areas are not the primary means of 
access. For autistic children function¬ 
ing at a low cognitive level we can 
simplify the computer-based learning 
environment until they are able to 
engage in self-initiated and self-driven 
activity. This can lead, for example, 
to the beginnings of an understanding 
of cause and effect that comes from 
the one-to-one correspondence be¬ 
tween an action taken and the 
response it produces, Logo provides a 
tool for diagnosis and remediation 
(references 10 and 11), as well as serv¬ 
ing as a learning environment. 

In this article we describe several 
ways in which we have been using 
computers with educationally dis¬ 
abled children, helping them build 
their basic intellectual skills, while 
developing a stronger sense of con¬ 
fidence, self worth, and control over 
their environments. Each of the ap¬ 


proaches is illustrated by a brief anec¬ 
dote, showing how it helped a par¬ 
ticular child make progress in learn¬ 
ing, More detailed descriptions of 
these approaches and their results are 
available from the MIT Logo Group 
(see references footnote for the 
group's address), 

A Tool for Learning and 
Communication 

A severe physical handicap im¬ 
poses a dependent, passive role on its 
victim. The uncompromising way in 
which Logo places initiative and con¬ 
trol in the hands of the users allows 
them to have a direct effect on their 
environment. The Logo experience is 
often the first in which disabled 
students tackle problems which re¬ 
quire them to initiate solutions, try 
them out, respond to feedback, and 
decide whether to change track or to 
persist—all those things that tend not 
to happen in the dependent situations 
that typify their lives and most of 
their schooling. 


A major problem for severely dis¬ 
abled individuals with little motor 
control is that of being totally depen¬ 
dent on other people to produce a 
written record of their and other peo¬ 
ple's thoughts. Computer files pro¬ 
vide a way of keeping notes, func¬ 
tioning as a scratch pad—try solving 
a complex algebraic expression or 
editing a manuscript without writing 
anything down. The effect of this 
unleashing of trapped intelligence can 
be quite dramatic, 

was 17 years old when he 
first met a computer. He has 
cerebral palsy, invahin^i all four 
limbs, more marked on the left side. 

His speech is severely affected and 
can be understood only with dif¬ 
ficulty. He has sufficient motor 
power to control his wheelchair, 
but has never used a pencil For 
three years Mike spent 6 to 9 hours 
a week at the computer and was 
brought to the Logo laboratory 
weekly during vacations when the 





See a Srilliant^ture 

Lj for the APPLE II with the 

Ren Tec RGB Color Monitor Interface 

your Apple can have RGB 

Jf i Color—the sharpest image 
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NAME FOROURSELVES. 



Building a reputation 
for quality printers ^ 
of astronomical value, 
from components on up. 







Making a name for 
ourselves in printers is 
oniy natural when we’ve 
been making the highest 
quaiity precision parts 
for over 30 years. And 
aithough Star’s reputa¬ 
tion in microperipherals 
has only begun to grow, 
the watch and camera 
industries worldwide 
have been reiying on 
Star components for 
neariy 3 decades. 
Quality manufactur¬ 
ing is what we’re building 
our reputation on. Star is 
a true manufacturer, not 
mereiy an assembier. We 
even design and manu¬ 
facture the computer 
controiied machines that 
make our parts. With 
uniimited production 
capabilities, Star’s facto¬ 
ries can operate 365 days 
a year, 24 hours a day, 
producing more than 100 
miliion parts a month. It 
is this kind of productivity 
and total quality control 
that assures you of get¬ 



ting the very finest printer 
for the very lowest price. 

And the best prod¬ 
uct for less is what you 
can depend on getting 
from Star. Star offers 
you a full line of reliable 
printers, printers with 
divergent technologies to 
meet your specific 
needs. And there’s more. 
You get a low cost, high 
quality printer with a wide 
spectrum of interfaces to 
choose from—backed by 
Star’s superior service 
network, there if you 
need it. 

Star. We’re going to 
be the quality printer you 
can count on, from com¬ 
ponents on up. And that’s 
no pie in the sky promise. 
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OUR PRICES 
WILL GET TOUR 
AITENTIUN 
OUR SERVICE 
WILL KEEP IT 


SOME OF OUR PRODUCTS: 



rmsmmo coionmms 

UST SEU 

TS-flOl Computer 3295 2000 
TS^eoz Compuleiy 

Termfnal 3495 2795 
TS'SQSH Computer/ 

Termifxil 59954555 


NQBtHSTAS COMPUTESS 

LIST SELL 


ADVANTAGE 

ADV2Q-64K 

HOTIZON 

HRZ2Q-64K 

HRZ-ia-6dK4CJ5 


3999 Call 

3599 Call 
6695 Coll 

ZENITH DATA SYSTEMS 
MPNITOl 

LIST SEU 

ZENVM-121 
1Z' Green Saeen 
Monitor 160 i 10 

Ask us oboul othef fine Zenith 
Roduds 



TELEVTDEO TEEMIHALS 

LIST SEU- 
910 Termlnd 699 565 

925 Termlnai 995 720 

950 Terminal 1195 910 

TELEVIDEO SOFTWABE 

LIST SELL 

TELESOLOnONS 
WordStar Rus 
CalcSiar 
Packaged For 
Televidoo 790 500 



PRINTERS 

LET SEli 
OkidOtoaZA 719 490 

OkJdalaS3A 1195 740 

Wb Qteo handle Epson 
and Smlth-Cororipa, Call for 
prices ond ovoNodlity 




MICROPRO SOFTWARE 


WDTdSiar 
Apple \AfordSlar— 
16 sector 
SpetlStar 
MoliMerge 
□ataSlar 
SuoarSort 

Apple MollMenge— 
16 Seclor 
CalcStor 


LIST SEU. 
495 275 

375 235 
250 155 
150 39 
350 235 
250 165 

Call 
295 190 


PLUS MANY OTHER 
FINE PRODUCTS; 





Don't let anyone tell you 
that service and prices are 
a trade-ott. We're pioot you 
can have both. 

Oui service begins even 
before you call. Because 
we've taken the trouble to 
select the most reliable 
equipment 
and products 
for sale. 

We'll discuss your needs, 
and help you make the 
right decision. Then we 
test and configure 
equipment to be sure 
it's compatible with 


CALL TOLL FREE; 

800 - 854-7635 



SaSESSiM 

your system. We’ll even 
initialize your software. 

Our repair ports slock and 
technical expertise will help 
you keep your system up, 
and hold maintenance 
costs down. 

So go ahead and be 

amazed by 
our low 
prices, but 
remembers the best is 
yet to come. 

Prices change daily- 
call for cunent pricing. 

In California call 
714 - 449 - 0603 . 


AUTOMATED 


8775 OHv© Lana Suites i & J. Santee. CA 92071 


computer at the school was not 
available to him. Here is an exam¬ 
ple of Mifces writinfi when he first 
entered the Logo program. 

'7 ment Dr. Sileva Where, ]ose 
Valente and Gary Drescher on Oc¬ 
tober 5, 1978 at 9:32:47 AM- which 
the compuer I was so excized it like 
being it a waitting & matemace 
room at a hospiltal whiting fo fine it 
oot's a boy or a grail ." 

Two years later he produced a 
letter of which the following is an 
extract: 

*'My name is Michael Murphy. I 
am the person whom your mother 
saw on "PM Magazine./' I attend 
the Cotting School in Boston mass. 

/ have been work with the com- 
puers for about two and a half 
years. The name of the system is 
*TOGO/* It has open many new 
doors for me ." 

Mike has become a competent 
computer programmer and is now a 
computer science student at the 
University of Massachusetts, Boston 
campus. He is now writing papers at 
an acceptable level for a college 
freshman* Three other seniors on the 
project have also started computer 
science courses at the college level. 

A Simpler Version of the System 
For those who cannot manage as 
many keystrokes as Logo requires, 
e,g., FD 100, because of their youth 
or physical or cognitive disability, 
simpler Logo systems are easy to set 
up* An example is the Instant Pro¬ 
gram, on the utilities disk of Tejrapin 
Logo (reference 1)* With the Instant 
Program, a single keystroke will 
generate a turtle movement, e.g*, F 
for forward, B for back, R for right 
turn* Larger primitives can be defined 
in the same way, e*g*, a ready-made 
square, a quarter circle, or a triangle, 
each available by pressing a single 
key* It is also possible to record each 
keystroke. This allows the user to 
name the picture and then to use the 
named picture, alone or as part of a 
larger design, making subproce- 
durization possible in this simplified 
world (see reference 3, for a discus¬ 
sion of procedures and subproce¬ 
dures)* For some children, we have 
used a hardware button box. This is a 
plastic box with large, well-spaced 
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Door # 1: Reports you’ll use todc^. 
Door #2: The sky is the limit 


^eVe split the proven, best¬ 
selling FMS-80 micro data 
base manager into two parts. And 
we’ve split the price. 

Part one (FMS-81) gives you the 
essential file and reporting features. 
You can quickly create programs 
with input questions a clerk can 
understand, and with reports a man¬ 
ager can use. 

And FMS-81 with its new manual, 
is so easy to use, you’ll be generating 
reports the first day. FMS-81 sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
File Maintenance language that lets 
you perform virtually unlimited 
manipulation on up to 19 different 
data files simultaneously. 


Using FMS-82,you or your com¬ 
puter dealer can make FMS-80 do 
jus( about anything. FMS-82 sells 
for $495. 

Naturally, FMS-82 is fully com¬ 
patible with all the files and func¬ 
tions you generate with FMS'81. 

FMS-81 is so useful, it might 
seem like you’ll never need FMS-82. 

But as you expand your use 
of computers, isn’t it nice to know 
it’s there? 

The FMS family runs under 
CP/M, MP/M, CDOS, and TUrbodos. 
Call or write today for a brochure 
detailing the extensive capabilities 
of the Two Door Data Base Manager, 
and the name of your nearest dealer. 

Youll be impressed. 


Plus, Inc. 


1120 San Antonio Road 
Palo Alto, CA 94303 
(415) 969-7047 


product 

DJR Associates, Inc. 

2 Hifhlaoii Ltinc 
North TarrytQwr, 

NY 10591 


FMS 80, FMS-81, FMS-fi2 
TM DJR ASsOciaics 
CP/M, MP/M TM DigUal Research 
CDOS TM CrocnemcD 
TtirbuilasTM Softwiire 20i>0, Inc. 


FMS-80. THE TWO DOOR 
DATA BASE PLUS _ 
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Figure 1 a-d t Ben, a 6-}/ear-o id w ith 
cerebral palsy, made progress when he was 
provided with a button-box interface in¬ 
stead of a keyboard. Figure la represents 
one of his first efforts to draw a car. By the 
time of his next session he had gained rnuch 
more control and was able to move the tur¬ 
tle easily and draw a second wheel for his 
car (lb and Ic). The drawing shown in 
figure Id was made when he went hack fo 
using the keyboard at a later session. His 
''ballgame/' while obviously simplified, 
ujfls carefully planned and executed, 
without the randomness associated with 
his initial keyboard efforts. 

buttons, each representing a primi¬ 
tive, e.g,, FD 20 {references 8 and 13). 
This helps to prevent inadvertent, 
unintentional keystrokes, trouble¬ 
some when involuntary movements 
are present* 

Ben is a 6-year-old with cerebral 
palsy affecting all four limbs and 
speech. He makes sounds which, 
with patience and time, can some¬ 
times be deciphered as recogrtiiable 
words. He uses a communication 
board and a Handivoice, Ben was 


(lb) 



introduced to Logo using the simpli¬ 
fied system previously described. 
He appeared to understand F and R 
but persisted in randomly hitting 
many other keys, often crashing the 
program. On these occasions he 
laughed uproariously at the strings 
of letters which would then appear 
on the screen. While Ben was clear¬ 
ly having a good time, his keyboard 
activity seemed unplanned and un¬ 
related to what was happening on 
the graphics screen. 

We substituted the seven-button 
hardware button box, giving him F 
(forward without drawing a line), T 
(right turn), Q (quit), a rectangle, a 
square, a circle, and a line equiva¬ 
lent to FD 10, A session or two after 
the introduction of the button box, 
he began drawing several cars. The 
first one looked like Figure la. Dur¬ 
ing the next session he made a 
similar car and was asked, '‘Doesn't 
it need another wheel?" He paused, 
smiled, then moved the turtle on 
the path indicated in Figure lb, 
carefully adjusted it, and made a 
second circle, as shown in figure Ic, 

In a recent session, as he entered 
the computer room he was asked, 
‘'Do you want to use the button box 
today?'* He indicated no. “Do you 
want to use the keyboard like Eva 
and Nicky (two of his classmates}?" 
Ben said, almost distinctly, "Eva 
and Nicky," 

Back at the regular keyboard, 
Bens random hitting of keys had all 
but disappeared. He created the 
drawing in Figure Id, which he 
named "hallgame," typing the word 
into the computer himself. To us, 
this picture appears flat and unde¬ 



veloped. For Ben, it provided a 
significant reference point which he 
used to initiate “conversations" 
about the hallgame he imagined. 

Ben's behavior is reminiscent of the 
response obtained by Weir and 
Emanuel (reference 13), who found 
that an autistic child began to use 
language spontaneously for the first 
time ever during his Logo sessions* 
Ben's Logo work provides his 
teachers with a window into his 
thinking and a medium through 
which he and they can communicate. 
This clear person-to-person com¬ 
munication is not routine for Ben; it 
emerges out of interaction around 
something of his own creation, of in¬ 
terest to him, under his control. For 
nonverbal children, carefree conver¬ 
sation is impossible. The danger for 
such children is that they will limit 
their communication because the 
results are so often misinterpreted or 
fall so short of the complexity or 
length of what they would like to ex¬ 
press. The amount of energy Ben puts 
into his Logo work, the effort with 
which he manipulates the buttons 
(not a trivial activity for him), and 
the length of time he spends before 
becoming tired, all indicate that this 
activity motivates exploration, com¬ 
munication, and probably language 
development. 

Motivation to participate in the 
Logo project is so high that children 
without special adaptive devices in¬ 
vent their own ways of handling a 
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keyboard, for example, by using a 
pencil between their lips. In some 
cases, we have seen dramatic im¬ 
provements in control of direction 
and accuracy of arm, hand, and 
finger movement. 

Mobilizing Existing 
Understanding 

Experts differ from naive students 
in the degree of meta-level knowledge 
they possess. The facts of a subject 
are relatively easy to transmit. Learn¬ 
ing only these, without an apprecia¬ 
tion of their use, constitutes rote 
learning. Real understanding includes 
appropriate knowledge about when 
to use particular facts and operations 
and about how to order operations so 
as to achieve a particular goal. This is 
knowledge about knowledge, or meta¬ 
knowledge, Just how to facilitate the 
acquisition of meta-level knowledge 
is the great challenge. One possibility 
is to try to hook into already existing 
meta-knowledge. 

A growing child spontaneously 
learns how to do certain things, in¬ 
cluding the procedural-control 
knowledge we are talking about. 
Connecting with that existing 
knowledge is the purpose behind the 
leam-by-doing school. For example, 
the child's intuitive knowledge of his 
own body movements as he navigates 
in space includes such sophisticated 
understanding. Mobilizing this to 
provide a way into mathematics is 
just what Papert has done with his 
turtle geometry {references 2 and 5). 

Now consider the unusual 
childhood of an individual physically 
disabled from birth. If the disability is 
severe enough, the child will not have 
handled objects as part of growing 
up, will not have played with blocks 
as an infant. The development of an 
understanding of spatial concepts 
depends on a coordination of several 
kinds of information—tactile, visual, 
motor, and kinesthetic (sensation in 
muscles and joints of the moving 
part)—generated by handling objects, 
moving around in space, and so on. 
Hence the child with lack of this ex¬ 
perience is at the risk of developing a 
deficit in spatial competence. 

The degree of deficit is difficult to 
assess in individuals with severe 


motor disabilities. For example, when 
children with cerebral palsy are tested 
for some particular component of 
visual perception, they will obtain 
progressively lower scores as the 
motor component of the test increases 
(reference 15), It has, until now, been 
necessary to convert tasks such as the 
Piagetian Seriation task into a 
multiple-choice form in order to use 
them with people with severe motor 
restrictions. This precluded an ex¬ 
amination of the processes involved 
in carrying out the relevant 
maneuvers. 

We have exploited the possibilities 
of an interactive graphics situation by 
creating graphics screen versions of 
these assessment tasks. Using these 
screen tasks, we have found deficits 
in spatial reasoning in some people 
with cerebral palsy when they are 
asked to perform tasks involving 
ordering by length, shape recogni¬ 
tion, spatial localization, and mental 
rotation. We have probed the nature 
of the underlying defect in several of 
these children (references 9 and 12). 
(See figure 2.) 

Filling the Cap with Logo 

The Logo theme of the learner as 
model builder takes on a poignant 
significance for the physically dis¬ 
abled because lines on the graphics 
screen can become models of objects. 
Such graphics objects can supply 
manipulatory experience of a sort, in¬ 
volving a minimum of motor effort, 
by simply pressing a key. We have 
called these manipulations AS-IF ac¬ 
tions (reference 6) and suggest that 
the Logo system provides a rich 
source of such activities. For the 
severely disabled child, the chance to 
find out about spatial relationships in 
the environment has been restricted 
by the dependence on others for 
mobility and by the lack of ability to 
draw, build, pour, pile, sift, put 
together, and take apart. The child 
can use the screen turtle to explore a 
defined and manageable spatial world 
in which to learn about shape, length, 
angle, size, position, and number; 
teachers can easily follow the process 
of exploration, structuring ap¬ 
propriate tasks as skills and con¬ 
fidence increase. 


(2a) 



B 


Figure 2a-c: For Kate, a 13-year-old with 
cerebral palsy, the lack of meta¬ 
knowledge is quite remarkable. When 
asked to get the turtle into the house she 
moved forward unconcernedly until the 
observer asked, **Are you going towards 
the house?*^ (at A in 2b), She then turned 
and moved forward until the observer 
again asked the same question (at B in 2c}. 
Kate was gradually introduced to elemen¬ 
tary Logo. She is now defining shapes and 
using them as suhprocedures of more 
complex pictures. 
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The Most Poiiiiephil.Flexible. 
Siphisticflteil.S-100 Bus. 
Bunt Level Svsteii Ever Aveilehle 


No bull, jusi a beeled up product 

A lot of people have been claiming the title 
of best S-100 bus. board level micro. 

Some with only prototype or paper boards. 
Intercontinental Micro’s CPZ-48000 is in 
production now. and we think it's the most 
powerful. Here's why: 

□ Z80A" based system. Complies with 
IEEE 696.1/D2 S-100 BUS specitications. 

□ Single or Double Density Floppy Disk 
controller. Controls up to four 8" or 5%" 
floppy disk drives in either DMA. 
Interrupt or Programmed I/O mode. 

□ 64 Kbytes of onboard Dynamic RAM 
with Memory Bank Selection of 4 Kbytes 
to 64 Kbytes under software control. 

□ Four Channel Direct Memory Access 
Controller. 

□ Two synchronous or asynchronous 
Serial I/O channels with one channel 
programmable in either DMA, Interrupt 
or Programmed I/O mode. 

□Two Parallel I/O channels with one 
channel programmable in either DMA. 
Interrupt or Programmed I/O mode. 

□ Memory Management capable of 
addressing 16 Megabytes of system 
memory. 


□ Eight Vectored Priority Interrupts chained 
together with I/O Interrupts for use with 
Z80 Mode 2 Interrupts. 

□ Provisions for either a 2 Kbyte or 4 Kbyte 
onboard EPROM. (Monitor in a 2 Kbyte 
EPROM supplied with board.) 

□ CP/M'and MP/M** operating systems 
available, TurboDOS" and CP/NET" 
available soon. 

□ Turbo-Disk" Implementation included. 
Flexibility 

CPZ-48000 can be used in many 
applications, including; 

□ Single board, stand alone computer 

□ Network master. Handles IBM Bisync. 
HDLC and SDLC protocols 

□ Multiuser host 

□ Multiprocessor host 

We've Got Personality 

Power and flexibility are great, but not 
enough. You’ve got to be able to interface with 
a variety of peripherals, and you get tired of 
nearly redesigning stock boards for your 
applications. Intercontinental Micro Systems’ 
complete line of “Personality” boards combine 
to make the CPZ-48000 compatible with: 
Centronics. 8" floppy disks, S'/t" floppy disks. 


full modem and RS232C interfaces. NEC. 
Diablo, Qume. Archive and RS422 high speed 
serial interfaces available soon. 

Not only a great product, 
but a great line of products 

Intercontinental also manufactures a 256K. 
16K increment, fully bank selectable memory 
board, compatible with Cromix" as well as 
other popular systems. Also, our hard disk 
controller controls both 5’/*“ and 8" units. 

If you're looking for sophisticated 
S-100 bus board level computing for anything 
from process control to a multiuser host look 
to Intercontinental Micro. Call or write for 
further information and pricing. 

Dealer inquiries are welcome. 



1733 South Douglass Road, Suite E 

Anaheim. California 92806 

(714) 978-9758 ‘Telex: 678401-TAB-IRIN 


™— Z80 Is a registered irademadt of Zilog, Inc. Turbo Disk Is a registered trademark of Intercontinental Micro, Inc, CPfM, MP/M and CP^^^ET are registered trademarks of DigilaJ Research Inc 
TurboDOS is a registered trademark of Software 2QQ0, Inc Cromix is a registered trademark of CROMEMCO. 
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Hiw 10 Get 256K of 

16K locponoDt Book SoloctoUo Moonry 
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The 256 KMB-100 from 
Intercontinental Micro Systems is one 
of the most flexible and easily 
integrated SlOO bus, 2^ memories 
available today. Its advanced 
features include: 

□ Complete Cromixr CP/M!" MP/M'" 
and other major systems 
compatibility-up to 16 users are now 
possible on a Cromemco System. 

□ Bank selectable in any combination 
of 16K banks (e.g. 4 64< users, 

8 32K users, 1616K users or any 
other combination.) 

□ Up to 2 contiguous megabytes are 
easily contigurable. 


□ Configures for phantom deselection. 

□ Deselectable on 4K boundries 
from 4K to 64K. 

□ 4 Megahertz operation, 
no wait states. 

□ Parity error detection through 
interrupts. 

□ IEEE 696.1/D2 Spec S100 Bus. 

□ One year complete warranty. 

□ Fully compatible with 
Intercontinental Micro’s advanced 
CPZ-48000S100 Bus single board 
CPU, which features: Z80 based 
system, single or double density 
floppy disk controller, 64K onboard 


dynamic RAM, 4 channel DMA 
controller and memory management. 

The others are still talking about 
their S100 Bus 256K memories—ours 
is in production —call today for further 
details and applications information. 



1733 South Douglass Road. Suite E 

Anaheim, California 92806 

(714) 978-9758 Telex: 678401-TAB-IRIN 


Cromix is a trademark of Cromemco Inc, CP/M and MP/M are trademarks of Digitaf Research, Inc. 
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(3a) 


(3b) 


(3c) 




Figure 3a-c: The progress made by Nicky, a 7-year-old with cerebral palsy, b obvious. Figure 3a shows his initial attempts at drawing, 
using a simplified version of Logo. His shapes were irregular and poorly defined. By his seventh session he was able to consistently 
make right angles, as shown in 3b, and plan and execute a targe design, as shown in 3c, 
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Figure 4; This drawing shows the work of 
franky, a 10-year-old learning-disabled 
student. His mastery of turtle geometry is 
shown by the skill with which he arranged 
the three stars into a coherent design, 
despite severe difficulties with "paper- 
and-penciV* mathematics. 


Assessment of Nicky, a 7-year- 
old with cerebral palsy, indicated 
deficits in many spatial and lan¬ 
guage skills, including the ability to 
count accurately more than four 
objects, to match a small group of 
objects one-to-one, and fo conserve 
number (know that the number of 
objects has not changed when their 
arrangement is changed). 

In his early work with Logo, 
Nicky made small, closed shapes 
which appeared to be unplanned. 
He used a small portion of the 
screen, had difficulty turning the 
turtle in the direction he wished, 
was unable to make square comcr5 
(requiring three presses of T) or 


match sides of objects. Examples of 
his first named pictures appear in 
figure 3a. His use of shapes is 
typical of a much younger child: he 
demonstrates closure hut does not 
have firm categories for square or 
circle. 

By his seventh session Nicky had 
made remarkable progress. He pro¬ 
duced, without hesitation and with¬ 
out the pictures he called 

respectively "STEPS,'' figure 3h, 
and "HOUSE," figure 3c, which 
showed the following character¬ 
istics: consistent use of three turns 
fo make a 90-degree angle, match¬ 
ing of the lengths of opposite sides, 
use of a large area of the screen 
(both left and right halves), and a 
deliberate planned sequence 
complete the picture symmetrically. 

Revealing Hidden Strengths 

A central issue addressed by the use 
of Logo with educationally disabled 
children is the discovery of hidden 
strengths. Often the needs of physi^ 
cally or learning disabled children 
become the focus of their educational 
experience with most attention given 
to learning how to cope with what 
they cannot do and little attention 
given to developing special gifts and 
talents. But a physical disability is not 
the only type that may hide spatial 
strengths. Growing evidence suggests 
that there is a category of learning- 
disabled children who have special 
ability in the spatial mode, an ability 
which is often ignored in school 
(reference 11). 


Franky is a 10-year-old learning- 
disabled child. His reading and 
spelling are several years below ex- 
pec to tions for his age and grade; he 
knows same mechanical processes 
for computation, but these often 
break down. He was described in 
school records as having behavior 
problems, a short attention span, 
and a low tolerance for frustration. 

In his Logo work, Franky showed 
unexpected abilities to use numbers 
appropriately to create relation¬ 
ships in space, to use units larger 
than one as benchmarks for esti¬ 
mating length, and to remember in¬ 
dividual as well as sequences of 
commands after a single exposure 
to them. Figure 4 shows an intricate 
star design which he created from 
smaller pieces. While creating his 
design, he needed to move a certain 
distance on the screen in order to 
place his next star where he wanted 
it. The distance was half of 75 —£i 
problem he is unable to compute. 

He looked at the distance on the 
screen and said, "Oh—it's about 
37." An observer might think this 
was a lucky guess if he did not make 
such "guesses" with regularity. 

Franky seems to have some of the 
skills he needs to manipulate numbers 
when he uses a spatial model but does 
not have the meta-level knowledge 
necessary to translate this under¬ 
standing to a purely numerical situa¬ 
tion. If given a spatial model which 
he can use to figure out a problem, he 
can use it successfully, but the idea of 
using the spatial model does not oc- 
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SIRIUS SOFTWARE 
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24,95 
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179.00 

SPELLSTAR' t . 

119.00 

CALCSTAH* T 

149,00 

CP/M® 


WORDSTAR 

285.00 

SUPERSORT 

. 168.00 

MAILMERGE . 

. 103.00 

DATASTAR 

235 GO 

SPELLSTAR .... 

155 00 

CALCSTAR . 

199.00 

BRODERBUND 



BEER RUfJ . £4.95 
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MORE GREAT APPLE 
GAMES 


COMPUTER QUARTERBACK. 32.95 

THE WARP FACTOR . 32 95 

CARTELS AND CUTTHROATS . 32.95 

THE SHATTERED ALLIANCE . 49 95 

ULTIMA . 33.95 

RASTER BLASTER ... . 24.95 

FLIGHT SIMULATOR . .... 27.95 

INTERNATIONAL GRAND PRiX . 25.95 

SARGDN \i . 23.95 

SPACE quarks . 24.95 

DAVIO'S MtONIGHT MAGIC. . . 29.95 


ACCT. RECEIVABLE . 595,00 

ACCT. PAYABLE .. 595.00 

PAYROLL 595.00 

INVENTORY 595.00 

PROPERTY MGMT .. 799 00 

CPA CLIENT WRITE-UP . 799.00 

APPLE BUSINESS 
SOFTWARE 

OB MASTER [NEW|. 

DB MASTER UTILfTV PACK ... 

Pf S. PERSONAL FILING SYSTEM 
PFS: REPORT 
Z-TERM" 
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EASY WRITER'PRO . 

THE HOME ACCOUNTANT 

CPM® SOFTWARE 


d BASE II . .599.00 

SUPER CALC 2^9.00 

SPELLGUARD 2S9.00 

PICKLES & TROUT CP/M* MOD II TRS-00 175 00 

THE WORD . 03.00 


169.00 

59.00 

.85.00 

.79.00 

.79.95 

6SJ5 

149.00 

199.00 

.54.00 


TAWALA'S LAST REDOUBT 24.95 

GALAXY WARS. , 20.95 

ALIEN RAIN {AKA GALAXIAN) . 20-95 

alien TYPHOON 20 95 

APPLE PANIC . . 24.95 

SPACE WARRIOR 20.95 

AUTOMATED 

SIMULATIONS 

INVASION ORION . . . . 20.95 

STAR: WARRIOR. . 32.95 

CRUSH, CRUMBLE AND CHOMP . 24.95 

TEMPLE OF APSHAl 32.95 

RESCUE AT RIGEL . . 25.95 

MUSE SOFTWARE 

ROBOT WARS . 32.95 

THREE MILE ISLAND. . 32.95 

ABM 20 95 

GLOBAL WAR ... 2Q.95 

CASTLE W0LFENSTE1N 24.95 

SUPER TEXT II 129.00 

ON-LINE SYSTEMS 

MYSTERY HOUSE . 20.95 

WIZARD AND PRINCES , . 29.95 

H/R FOOTBALL . ... 32.95 

H/R GRIBBAGE . 20.95 

MISSILE DEFENSE .. 25.95 

CRANSTON MANOR 29.95 

SABOTAGE . , 20.95 

SOFT PORN ADVENTURE . . 24.95 

PEGASUS n . . 25.95 

EXPEDITER 73.95 

TIME ZONE 69 95 


PERSONAL SOFTWARE 

DESKTOP PLAN II 
ViStPLOT 

VISITREND/VISiPLOT 

VISIDEX . 

VISITERM . 

VISICALC3.3 . 

ViSIfiLES . 

VISISCHEDULE 
CHECKER KING 
GAMMON GAMBLER 
MONTY plays MONOPOLY 
MONTY PLAYS SCRABBLE. . 

MICRO CHESS 2.0 


159.00 
169.00 
239.00 
199 00 
. 79.00 

m 00 

. 209.00 
239 DO 
.21.95 
21 95 
. .29.95 

34.95 

21.95 


MICROSOFT 


APPLE 


FORTRAN- . ..... 

.. .150.00 

BASIC COMPILER*. 

315.00 

COBOL* . 

550,00 

Z-SO SOFTCARD . . 

. 299 OO 

RAMCARD . 

, . 149,00 

TYPING TUTOR . 

.. 17.95 

OLYMPIC DECATHLON 

, ,24.95 

TASC APPLESOFT COMPILER . 

.. ., 145.00 

CP/M® 


BASIC 80 .. 

, 299.00 

BASIC COMPILER 

. 319,00 

FORTRAN 80 . 

345.00 

COBOL ao . 

568.00 

PEACHTREE 


APPLE CP/M® 


GENERAL LEDGER . 

. 219.00 

ACCT RECEIVABLE . 

. 219,00 

ACCT. PAYABLE . 

. 219.00 

PAYROLL 

., .. 219.00 

INVENTORY .. . 

. 219.00 

S-100 CP/M® 


GENEML LEDGER . 

59500 


EDU-WARE 


PERCEPTION PKO . .19.95 

COMPU'READ . . 24,95 

STATISTICS 24.95 

COMPU’MATH: ARITHMETIC. .. . .39.95 

COMPU MATH; FRACTIONS . 34.95 

COMPU MATH: DECIMALS .. 34 95 

COMPU SPELL (REQ. DATA DISK) . . 24.95 

COMPU SPELL DATA DISKS 1-4, ea . 17.95 

TRS-80 GAMES 

INVASION ORION . 20.95 

TEMPLE OF APSHAl .. 34.95 

HELLFIRE WARRIOR .. 34.95 

STAR WARRIOR . 34.95 

RESCUE AT RIGEL . ..24.95 

CRUSH, CRUMBLE AND CHOMP . 24,95 

STAR TREK 3,5 . .. .. .. ,,17.95 

MISSILE ATTACK . 1S,9S 

STAR FIGHTER. 24.95 

OLYMPIC DECATHLON 24.95 


CALL US FOR THE LATEST 
APPLE, ATARI, IBM, AND 
TRS^SO SOFTWARE. 


b 

I 



IPUTER 

PRODUCIS 


We guarantee everything for 30 days. If 
an^hing is wrong, return the item and well make 
it right And we’ll pay the shipping charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 lbs. delivered In con- 
tinentat U.S. Call for shipping charges over 50 
lbs. Foreign, FPO and APO orders, add 15 “/q for 
shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change without notice. 

To order or for Information call 

( 213 ) 706-0333 

Modem order line: (2131883*8976 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


CP/M IS 3 ^'eg. traaern^fk ol Oigitat Reseairc.h ‘Requires Z-SO Soficard. tReg. irademark ot Micro Pro tnleTiialiflnal C&rp 
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cur to him independently if he h pre¬ 
sented only with the numbers. 

Many children like Franky have 
learning problems that are exacer¬ 
bated because schoolwork in their 
weak areas is presented to them in 
their weakest mode. For these 
children, who are used to failing in 
school, the impact of Logo is three¬ 
fold: (1) it provides the possibility of 
experiencing success and demonstrat¬ 
ing expertise; (2) it allows further 
development of the preferred spatial 
mode; (3) it is a diagnostic tool which 
suggests to teachers ways of creating 
more appropriate curriculum by 
harnessing spatial skills. 

Equal Access in a 
Technological World 

It is important to attempt to lay to 
rest a serious misconception about 
computers in education. The connec¬ 
tion of children and computers does 
not diminish the teacher's critical role 
in the learning process. On the con* 
trary, because interaction with a 
computer opens a window into a 
child's thinking processes, a teacher is 
challenged to observe carefully, to 
develop hypotheses about the child's 
strengths and needs, and to help 
structure next steps for the learner. 
The questions for a teacher are the 
same here as in any educational situa¬ 
tion: When should the teacher pose a 
new problem? When should the child 
be left alone to explore the possibili¬ 
ties? When should help be given and 
how much? How much frustration is 
appropriate in a new problem-solving 
situation? The computer can also 
become a powerful tool for the 
teacher in devising specific cur¬ 
riculum tailored to children's needs 
and harnessing the power of both 
graphics and text capabilities. 
Teachers have used or are developing 
Logo programs for teaching mathe¬ 
matics, physics, electronics, music, 
writing, and spelling. 

We are only beginning to under* 
stand the extent to which the educa¬ 
tionally disabled have been denied 
rights and opportunities, A user- 
controlled, flexible, extendable com¬ 
puter language is a powerful tool that 
can help bridge some of the gaps by 


increasing educational access, ex¬ 
panding choices, improving commu¬ 
nication, and enabling development 
of skills for vocational success and 
personal enrichment.* 
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CALL 

YOUR 

LOCAL 

DYSAN 

OFFICE 


CA: 

Los Angeles 
(213)907-1803 

Orange County 
(714)851-9462 
Sacramento 
(916)966-8037 

San Francisco/Sunnyvale 
(408) 727-9552 

DC; 

VX^shington 

(703)356-644! 

GA: 

Atlanta 

*(404)952-0919 

IL! 

Chicago 

(312)882-8176 

(800)323-5609 

MA: 

Boston 

(617)273-5955 

*(617)229-2800 

Ml: 

Detroit 

(313)525-8240 

MN: 

Minneapolis 

•(612)814-7199 

MO: 

St. Louis 
(314)434-4011 

NY; 

New York 
(212)687-7122 

OH: 

Cleveland 

(216)333-3725 

PA: 

Pittsburgh 

(412)261-0406 

Philadelphia 

(609)939-4762 

7X: 

Dallas/Ft Worth 
*(817)261-5312 

WA: 

Seattle 

(206)455-4725 


*fncludes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 

For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-^3472 
Toil Free: (800) 538^8133 
Telex: 171551 DYSAN SNTA 
TWX: 910-338-2144 
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WHATISTHE 
TRUE GOST OF A 
DISKETTE? 


If you said at least S 186.50*, you're probably close. 



Confused? It's simple, The minimum cost of a one-sided, single den 
sity S'’ diskette equals the purchase price plus the cost of the time 
to fully load the data onto the disc* The adjacent diagram tells the 
story. As you can see, the purchase price of a diskette is a small 
fraction of the total cost of ownership. So why not pay a 
few cents more for the best diskette available? ^ 

That 's where Dysan's quality comes in. Dysan disk¬ 
ettes and mini-diskettes are manufactured to 
the toughest quality standards in the industry. 

Every diskette is tested between the tracks 
as well as on the tracks to insure you 100% / ^ 

error-free recording over the entire disc . 

surface. Dysan quality protects your / 

investment of S186. 50. ^ 

Vbu know how costly time and data / 

losses can be should your "bargain" / 
diskette be faulty. Every penny you / 

think you save on the purchase of / 
magnetic media could cost you / 

dearly Why take the risk when you ; 

can have Dysan? y : 


® Dysan 

^CC^PORATIW 
Our Media Is Our Message 

5201 Patrick Henry Drive 
Santa Clara, CA 95050 



*S4.00 represents 

Dysan's suggested 

retail price for a one-sided, single 

density 8" diskette, packaged ten 

to a box. Minimum total cost of 

ownership = S 186,50 


/ 

*S 182.50 represents the cost of data 
loading (approximately 22 hours at 
i M06 keystrokes/hour at a labor cost 
of S8.23/hour], based on 1981 Data 
Entry Management Association 
[DEMA] INJational Averages. 



Swashbuckler 


Scott Spangenberg 
RFD 1, Box 376 
Peterborough, NH 03458 


Does the sou] of Cap¬ 
tain Blood reside within 
your Walter Mitty ex¬ 
terior? If so, you should 
know about Datamost's 
Swashbuckler, a game 
for the armchair swords¬ 
man yearning for the 
thrust and parry of 
flashing blades without 
the risk of annoying 
lacerations. The game 
takes place aboard a 
pirate galleon manned 
by the scurviest crew of 
villains ever to sail (or 
soil) the seven seas. Your 
swordsman, hereafter 
referred to as you, duels 
a series of pirates to the 
death. In this game, 
death is not a permanent 
condition—the pirates are revived to fight again. You 
are revived twice, for a total of three lives per game. 

To start your battles, insert the game disk and boot 
up your Apple U. After you see the title page, press the 
space bar to begin. As Swashbuckler opens, you are 
faced by an enormous, club-wielding giant. Your only 
hope is to parry off his blows until an opening ap¬ 
pears. 


Fencing Lesson 

You use your left hand 
to move your swords¬ 
man, and your right to 
move his silver saber. 
The S key switches the 
direction you face. The 
A and D keys move you 
left and right, respective¬ 
ly, regardless of the 
direction you face. 

Your right hand rests 
on a diamond pattern of 
keys composed of the 
1, I. K. L, and M keys. 
An 1 puts you in the 
high-parry position, 
which can help protect 
you from overhead 
blows. The M key places 
you in the low-parry 
position, which you use 
to protect yourself from cuts to the leg and other low 
blows. The K returns you to the en garde position. 

Moving left or right also returns you to the en garde 
position. J selects the thrust position, which I think of 
as a jab. Pressing L makes you lunge forward, some¬ 
times right into your attacker's weapon. When you are 
hit and go down, your attackers move back a good bit 
and you are left in a heap in the center of the screen. 


^ 5 N 
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Photo 1: slain pirat&s lie in heaps on the deck, the 

swordsman prepares for another attack. 
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liKMEPOVyER 
CO VOIR APPLE 



EUFFE^ED communiCAcion c^d 


Zynar's Buffered Communication Card (BCC) brings pre¬ 
viously unavailable power and flexibility to the Apple II and III. 
Wherever the rate of data input is faster than the Apple can 
process, or where the Apple is restricted by a slow output 
medium, the BCC enables the Apple to operate effectively by 
leaving the major part of the I/O management to the BCC. To 
achieve this the BCC has its own 6502 microprocessor {the 
same as in the Apple) and memory (RAM) for buffering. 

For example, data from an input device [graphics tablet; 
telephone line etc) can be accepted while the Apple is writing 
previous input to disk. Or the BCC can handle bulk trans¬ 
mission of data, freeing the Apple from operating at line 
speed. By using the BCC to buffer input, multiple devices can 
be controlled. One Apple, for example, could accept readings 
from several measuring devices. 

EC020 is the standard card for Apple II and III. EC021, for 
the Apple II only, has an extra ROM, The code on this provides 
plug-compatibility with most other RS-232 peripheral cards, 
and can be used for automatic initialisation and control of 
communications. By customising it, the user can ensure an 
optimum interface to particular devices or resources. 

FEATURES 

•Buffered, 2k of user-partitioned memory for optimum 
storage 

•Programmable. Can be customised 
•Dual speed operation 
•RS-232-C. Standard interface 
•Apple II and 111. Compatible with both workstations 
•14 Baud rates. From 50-19200 Baud. Selectable by software 
or burlt-in switch 

•Data Compression, Transparent compression of status 
words for efficient storage use 

•Auto Shutdown. Closes transmitting modem when buffer is 
empty 

•Real-Time Clock. Available to Apple, Intervals of 0.1 second 
upto 436 seconds. 

OEM inquires welcome. Call or write for details now 

zvnnR 

SILICON TECHNOLOGY & COMPUTER SCIENCES 


USA UnH;ed Kingdom Germany 

Nestar Systems, Inc Zynar Ltd Zynar Vertriebsgeseilschaft mbH 

2585 East Bayshore Road 122/3 Fligh Street Uxbridge Gustav-Stresemann-Ring 12-16 

Palo Alto California 94303 Middlesex UBS 1JT Postfach 4827, 6200 Wiesbaden 

Tel (415) 483-2223 Tel (0895) 59831 Telefon (0 61 21) 37 30 51 

Telex 171420-^ESTAR PLA Telex 896607 Telex 04 186175 RANK D 
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Pressing any key will revive you. It takes a little practice 
to avoid standing up in the middle of someone's weapon 
and impaling yourself* 

Before too long, when the giant would bring up his 
club for a blow, I was able to capitalize on the opening. 
When struck, the giant drops his jaw in surprise, lets go 
of his club, and slumps to the floor. In fact, each pirate 
reacts in a fairly realistic fashion to being stabbed or 
slashed. 

You will meet up with several adversaries during the 
course of a game and, the farther along you get, the more 
you meet, (I encountered seven characters during my 
struggles,) 

The Game 

You meet new adversaries in pairs, or actually waves 
of pairs. The first adversary in the pair will appear on the 
right-hand side of the screen. If you defeat him, his part- 


In Less Than 3 Minutes 

Your IBM Model 50, 60, or 75 
Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 



CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave,, Fountain Valley, CA. 
92708 (714)968 0890 


At a Glance 


Name 

Swashbuckler 

Type 

Arcade-styJe game 

Manufacturer 

Datamost 

9748 Cozycroft Av^. 

Chatsworth. CA 91311 
[2I3| 709^1202 

Price 

S34 95 

Author 

Paul Stephenson 

Format 

5!4-jnch floppy disk 

Language 

6502 math me language 

Computer 

Apple 11 wfth 48K bytes Of memo/y and one disk drive (DOS 3 2 
or 33\ 

Documentation 

Two pages 

Audience 

Game players 


ner will immediately appear on the other side. That's 
your pair. 

If you defeat the second character, you will have to 
contend with both of these adversaries at once—four, 
five, or nine times! That's a wave, and there are two 
waves for each scene after the first. In the first scene, 
there is only one wave, but you must defeat both 
members of the pair nine more times. The pair in the first 
wave of scene two will attack you six times, and the pairs 
in every wave afterward will attack five times. 

You get one point for each pirate you defeat. The scene 
changes at 21, 43, 63, 83, and 103 points, I don't know 
how many scenes there are beyond that, because my high 
score is 112 points. 

The pirates have trained pets that join in the attack 
against you at both regular and random intervals. You 
don't get any points for killing an attack pet, but doing so 
can help you get to the next scene. Sometimes you may 
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find yourself simultaneously fighting off two pirates and 
two attack pets, which are rats, cobras, spiders, and scor¬ 
pions. As mentioned above, you are provided with a low 
parry to fend off their attacks. However, you can't move 
and keep the low-parry position at the same time because 
moving always returns you to en garde, so a certain 
amount of forethought must go into your movements. 

In addition, the pirates you face change in some signifi¬ 
cant manner at each new scene and at 33, 53, 73, 93, and, 
probably, 113 points. The first two times, the change is to 
a new pair of adversaries. After you meet the first six 
pirates, the adversaries change in the way they are paired 
against you. The next change involves an even greater in¬ 
crease in speed, which forces you to treat supposedly 
familiar assailants with an entirely different set of tactics. 
At 83 points, some new characters begin to appear. The 
further along you go in the game, the faster and more ag¬ 
gressive the pirates are. After each wave, the pirates 
revive closer to the spot where you dropped them. When 
this starts happening, you should kick the body toward 
the edge of the screen before you meet the other attacker. 

Cast and Crew 

After playing the game several times, I began to nick¬ 
name each of the pirates (with apologies to Datamost), I 
call the first pirate Baldy Spikeclub, As long as Baldy 
keeps his club in front of him, he completely guards 
himself from your attacks, but he can't break through 
your guard as long as he stays in that position. When he 
raises the club, he is both dangerous and vulnerable. He's 
vulnerable because as soon as he moves his arms up or 
down you have an opening. Dangerous, because he can 
now kill you, especially if you thrust or lunge from too 
close in. He moves that club very, very fast even on the 
lowest level* When he appears again later in the game, he 
wields the club so fast that he's in a true rage and one of 
the toughest characters to defeat. 

His partner, Ratface Daggeraxe, is relatively easy to 
dispatch once you learn not to let him and his ax get too 
close. He's usually so busy waving his weapon and look¬ 
ing ugly that he forgets to defend himself, Datamost 
should consider making this character fight more effec¬ 
tively, as he rapidly becomes a boring opponent. 

The first character you meet in the second scene is Buc¬ 
caneer, He's one of the two or three toughest characters I 
encountered, particularly on the higher levels where all 
the pirates move quickly. The first time you meet him, he 
swings his cutlass with alarming speed and can often 
reach much farther than you thought. Because he moves 
so fast, it can be very difficult finding an opening. 
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SINGLE DENSIIY 


SOR. 

10 on 16 


SDR 
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7 YEAR WARRANTEE SECTORS 
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2 YEAR WARRANTEE S£ CTO R S 
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W/HUB RING 
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Pages 
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We also offer printer ritibons. prinlwheels, type elements 
eqyipmeni covers, power consoles, paper supplies, storage and 
filing epuipment. furnilure and many other accessories for word 
and data processing systems. Write for our free catalog. 


ABM 

PRODUCTS 


800-854-555 


8868 CLAIREMONT MESA BLVD. 
SAN DIEGO. CALIFORNIA 92123 


(714 268-3537 
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SYSTEM SOFTWARE RACETcomputes = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes « SYSTEM SOFTWARE RACETcompuies = SYSTEM SOFTWARE RACET computes » SYSTEM SOFTWARE 


Oet Thr Most from Vour NEC PC-8001 
UVith RACET computes Software!! 

RACET NECDOS does more for your PC^SOOI than any other DOS. It’s 
taster, more eflicienl and easier to use. It s loaded with extra features 
to let you stretch the limits ot your system This advanced operating 
system works with the ROM NBASIC to give tut! compatibifity with color 
and other BASIC commands 

EMPHASIZE^ INTEGRITY. NO MOUNT or REMOVE commands, Excel¬ 
lent protection from improper diskette swapping AGAIN. HELP. EiNtI 
and REF commands, Fite password protection 
ADVANCED FEATURES. All DOS functions and commands may be used 
direclly in a BASIC program'!' Special RUN option allows mergiog ol 
programs, retaining all variables m memory. Fixed block spanned 
records AUTO and DO commands Machine language loads and saves. 
MAI PRINT and MATINPUT to disk. Complete directory ALL super’ 
visory calls documented and available to Ihe machine language pro 
nrammer Superjao u lilily included 


ELECTRIC PENCIL* 


it it 




★ NEW it 

THE most popular MfCToebhiputer Word Processor in Ihe wortd now 
available on the NEC!1! With many added features. Embedded print 
commands. Print from meinory and dtskU Settable tabs. Indeni and 
Serial, and Video drivers DICTAMATIC cas- 
sett^lSn^lrdililoc iTaostattng messages!! And much morelM 

fVloitfetores rjhword processors costing five limes as mtichUI Runs 
on 3^ o; 64 K system M l 

it NEW # ELECTRIC SPREADSHEET* it it $75 

A B^SIC Spreadsheet program tor the PC-8001 Anything you work 
witH columns and rows and a c;f!cularor belongs on Ihe Etecbic Spread 
sheet Resutls Idrmatred tor.^ screen or printer ;Whal if questions 
answered. P/L loreoasi PerOThal budget Real estate investmeni Nid ^ 
worth forecast. Cash flow estimates. Busmes^dorms Works on 32K or 
64K:'syslemf'! 70 operators plus hislogr^m plot revise spreadsheet 
layogl. and njore Setec! preprogrammed operators lor line, column, or 
ceil calcufalicns Set column widths and number o1 fecimals. Manual 
and diskette incfude 22 examples 

* NEW * ADVANCED PROGRAMMING DAStC ★ it 560 

THE tuncKons and commands in Ihis package give you extended 
control over data and youi PC 8001 system These extensions to 
NBASIC provide complele conversion of lime and dale lunchons 
including days between dates and Julian dates Extended string 
lunclinns incfude justify truncate center rotate. Translate, shift, 
pack, and search Array functions include masked search ol both 
sorted and unsoded arrays, and insert m sorted arrays 

MULTI-KEY SORT MKS' S60 

SUPER FAST Machine Language In^Memory Sorts Three key sort on 
500 elements in 4 seconds’'^ Simple oneHine BASIC tunclinns - SORTV 
and SORTC verbs Mixed ascending and descending keys 

BASIC PROGRAMMING UTILITIES “BASUTtL' $60 

COMPRESS, EXPAND. PREI IV XREF Cross Reference UblMy Great lor 
modeling, debuggmg and striicturing BASIC programs 

KFS-80 KEYED FILE SYSTEM KPS-BO' S15D 

MACHINE language BASIC ISAM ulillty provides keyed and sequential 
access to multiple hies. Simple interface lo BASIC Binaiy Iree keyed- 
file index system provides rapid access to records 

CONVERT TRS-80* PROGRAMS TO RACET NECDOS 
WITH PROTHAN" $99.95 

COMPLETE ulililies lor hie transfer and BASIC program conversion 
Mod III diskettes may he read directly. Mad I and 11 via RS-23? 
Transler BASIC programs data hies, or machine language hies NO 
SUPPORT is provided lor conversion ol machine language liles or 
PEEK s. POKE s or USR s ID lunction on PC 8001 Substantial knowl¬ 
edge of TRS BASIC and NBASIC required Package designed for 
software auftiars 

AVAILABLE FROM YOUR LOCAL NEC DEALER or trom RACET cowpijtes 


CHECK. VISA. W/C. C 0 Q , 
PynCHASE OFtOER 
Tsltphone Orders Accepled 
{TM| 997^4950 


^RACET< 


COMPUTES tm 

Integrrly in SaUware 
1330 N. GtasseN, Suite M, Orange. 0492667 f7l4) 997-4950 


0-^ 


‘ THS-eO IS A TRADEMAUK OF TANPV CORPORA tlOfi 
'ELECTRIC F^tNCIL IS A 1 fiAOEMARK OF MICHAEl SCHRAVI H 
' ‘ELtCIftlC SPREADSHEET IS A T HADtMARk Of OAN G KANE V A ASSUtaA 11S 



However, there are two times when you can get past his 
guard. First, from time to time, Buccaneer will raise his 
cutlass high above his head. It's not only a dramatic pose, 
but an ideal opportunity for you to skewer him. The 
other occasion when you are likely to connect is when he 
follows through after one of those dramatic cuts and his 
sword is still down. If your timing is right, your blade can 
find an opening. 

Buccaneer's partner on this level is obviously a veteran 
of many such battles because he wears a patch over one 
eye and has a wooden leg. His favorite piece of mayhem 
is slashing your leg to maim you. Like all of the pirates 
who come from the left side of the screen, though, he is 
not nearly as challenging to deal with. This Is not to say 
that he's always a pushover like Ratface. He is much 
more apt to get through your guard, particularly if you 
advance when you should be falling back or if you care¬ 
lessly lunge at him from too close, 

Shufflefoot Spearpoker doesn't throw his weapon 
(none of your foes in this game do), but he certainly does 
move his spear around in a menacing fashion. You have 
your best chance to defeat this character when he is wav¬ 
ing his spear and it's not pointed directly at you. Some¬ 
times you can reach him even when the spear is aimed 
straight at your heart, but I don't recommend it. Al¬ 
though he looks as if he's about to fall over backward, 
Shufflefoot moves a good bit faster than some of the 
other characters. He can slip his spear under your sword 
arm even when you're sure that you are well protected. 

The Harpoon Hustler is best handled with a kind of 
determined patience. He is the most aggressive pirate up 
to this point; if you leave an opening, he'll find it. When 
he has his harpoon pointed at your belly you are com¬ 
pletely blocked from hitting him. You can goad him into 
trying to take a swing at you by alternating between at¬ 
tacking and retreating. Usually, I end up thrusting time 
after time until I find an opening by chance. 

The Samurai handles his sword with the style you 
might expect; very impressive animation. He is also un¬ 
believably fast. Surprisingly though, he is not as hard to 
defeat as either Buccaneer or Baldy Spikedub. In spite of 
his speed, if you hold a thrust or lunge position, the 
Samurai will eventually impale himself on your saber. 
Although harder to defeat, he's comparable to the Har- 
pooner or the Buccaneer. 

The pet rat always appears from the left side of the 
screen. If he bites, you're not dead, but you won't be able 
to lunge until you are struck down and then revived. 
Slice down with a low parry and the rat will disappear 
before your eyes. 
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The cobra can really move fastf This lovely pet is just 
as easy to dispatch as the rat, if you are quick, but it's apt 
to surprise you* The cobra first appears in scene one, 
but he can appear at odd moments throughout the game* 
Its bite is deadly* 

The other two creatures are the spider and scorpion. 
Their graphics are especially well done, Both first appear 
in scene two and randomly throughout the game there¬ 
after. Your defense here is also the low parry* 

Game Strategy 

A player can do fairly well in the lower levels of this 
game by attacking whenever possible* Proceeding further 
requires a certain amount of strategy. Never lunge when 
a simple thrust will do: you are likely to lunge right into 
your opponent's weapon. Try to give yourself as much 
fighting room as possible* Remember to meet each pirate 
on his side of the screen, because this keeps you from get¬ 


ting caught between two enemies with nowhere to re¬ 
treat. Also remember to kick the bodies out of the way to 
create fighting room or you will find pirates stabbing you 
in the back the moment they are revived* When you cut 
down the second pirate of a pair, you should stay close to 
the place where he will be revived so that you can hold 
out your sword and impale him again when he stands up* 
Finally, watch out for those nasty creatures on the floor* 
If an attack pet comes toward your back while you are 
busy with a fight, you should deal with it first and then 
return to the fight* 

I think that most arcade-game fans will find Swash¬ 
buckler an enjoyable experience* The title page and some 
of the scenes are a little sloppier than you might expect in 
a $33 game, but the animation is a real winner. The need 
to plan your moves and to use strategy elevates Swash¬ 
buckler well above the run-of-the-mill arcade game. Ym 
not finished playing yet.B 


iliiiMf Pil^Tli 

Brand New, Top Quality. Exact Replacement Ribbons Cartridges. These Ribbons Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 

★SPECIAL! BUY 10 and GET ONE FREE! 


PA YM ENT BY: C.O.D. (UPS). C H EC K. 
MASTER CARD, OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 

20-50 PACKS tO% 

51 - too PACKS 15% 

* UNDER i2Q, ADD $S HANDLING. 

“APPROX. RETAIL. PRICE VARIES. 

ANCIE LABORATORIES 

5200'J Philadelphia Way 301 '345^6000 (Wash. D C. L ocal) 
Lanham. MarvlancJ 20706 301 -792-2060 f Balia. M D Local) 

80CH638-0987 (National) 


NAME _ 

annstss: 

QTY CAT# AMT. 

□ Check Enclosed 

□ C.O.D. 

□ VISA 

□ MASTER CHARGE 

ACCT. # 

niTv KtATF . 7lP 


ANCIE Laboraiories -345-6000 (Wash. 0-C. Local) 

5200- J Ph lladelph ia Way 30 1 792-2 060 ( Balto M D Loca 1) 

Lanhaniv Maryland 20706 800-638^87 (National) 



EXP. DATE _ 

MIN. ORDER $20 

PRICES SUBJECT TO CHANGE 


viiuR PRINTER 

>ACKS1ZE 

RETAIL UST" 

YOUR WHOLESALE PRICE 

SHE 

CIOMMENTS ' 

CAT ORDER# 

ANAQF)! 9000 9«rl«> 

1 pk 

14 00 

14.00 

!l4 00eai 

5M- 

Nyliiii BIh 

C-777 

CENTRONICS ?D0-703, T3f7. 779 

Z.'tric 

18 95/3 pk 

11 95/3 1* 

f3 98 s s; 

563 ’ H 45 

Nffoti Jbi 6lk 

C-700 

CENTRONICS 100, 101 A. 103. 
103. m 301.306. m. 330. 

3/J* 

26.33/3 pk 

17 SS/3 [A 

i5 85 M/ 

1* K lOB- 

Nflort M 6lh 

5 ml Hiqh SpAflit 

C 100 

3&B. 3SQ, 500, 501. 503, m. 
5BB. m. 020 








CENTRONICS 704-705 

1/pk 

16 95 » 

1395/01311 Cart 

( J3.95 eaf 

5'ie''t2ro' 

Dranl Carl 

C-7D45 

OEC Jt 4070 

3/pK 

17 77/3 f* 

12 95/3 F* 

{4.32 ea/ 

1.7" ^ I20'- ' 

Oudilii SpflPli 

R-aoo 

OCC t 0070 

l/pk 

20 12/3 pk 

14 25/3 pk 

/4. 75 

IT- H 180' 

Qiwtlle SpADll 

R 644 

OIAOLO HTTYPC II (M/S fllK] Ml 
YIEID FITS 70 PHiNT¥HS< 

1/pK 

9.31 u 

E 07 as 

f6S7 ea) 

5.18' * 
High y\M 

300,000 plut up 

CSll 

EPSON MX70. SO 

l/pk 

16 00 ea 

IE 00ea 

n3.95 ffa/ 

5QD“!iE0' 

Nyloi Jet B* 

0.522 

IBM - SILVER DOLLAR' Sw 

5/1* 

5.00 t» 

14 90/5 pk 

i2 .98 e a/ 

9vl6'i30 

Nfftm Jfli Blh 

R 300 

34. Sys. 32 MDLA. 

IMD14974. 5256.3207. 3770, 
3771 3774, 4974.5100.5103. 
5I1EL 5220. 5256. 5330M0LA 








1RIA HARMONICA » ' SERES 

3/|ili 

947 en 

20 6E/3 1* 

{6.95 e3f 

1 2' 1 108 

Nylon J>t Oik 

C-350 

1. MOD 4073/11 3200. 3280. 
MOD 2 








HEC SPWWflpR 

4/pk 

23 40/3 wri 

23.00./4 ph rli 

/S 90 3Bi 

1/2" *51' 

Nvlon/EN Lng Lila 

fl-400 

DOME (ms 00 PHINTEfl MQDS| 

3/pti 

18 DD/3 (k 

13 95/3 ph 

{4 65 aa/ 

1 4'^ 1310 

M^khslnka Rliti 

C-52S 

RADIO SHACK DAISY WHEEL II 

1 '1* 

24 95. 3i* 

a 2 S 

m 25 eai 

250 

M^l^i MilhlSlnke 

C 769 

RADIO SHACK IPKI. LPV 


nWcwt 

0 95/Ritaail rA'anty 

m-B5 esf 

500" 145' 

NiAkk Ificl Ifisn 

R-T3 

RADIO SHACK LPII, LPIV 

3/pk 

18 95/3 pk 

11.95/3 1* 

{3 98 

563" 145' 

N^ ill BIh 

t-m 

TELETYPE MOD 33, 26, 35. 37. 

lO/ph 

2 40 ea 

13 90/10 pk 

{1.39 

1.2' *30' 

Nylon Jel 0* 

R-45fl 

36, 06 








WANG M/S 5541W.WC.5561. 

1/pk 

5 85 ea 

5 95 ea 

{5 55 33} 

5/lB"ii393' 

MullLstnka flltfl 

C 550 

WO. 6581W. 22BIW 
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HIGH 


I’m Nicholas van Horn the Third, but you 
can call me Old Nick. 

I’ve just made a pact with the Discount 
Software folks and we've come up with a 
plan that is positively diabolical: 

To get your business, we’re going to sell 
you any of the software you need at the 
lowest prices in the industry. 

I’m not just blowin’ smoke—I’ll back up 
that claim with the exclusive Old Nick’s 
Price Protection Guarantee: 


"I’ll match any advertised price on any 
item you want to buy from us. And if— 
Heaven forbid—you find a lower price 
on what you bought within 30 days, just 
show me the ad and I’ll refund the 
difference!’ 


We won’t leave you in limbo, either—if 
you’ve got any questions about the soft¬ 
ware after you get it, just call our Hot Line 
and get the answers you need from our 
fiendishly clever support staff. 

All in all, unless you’ve got money to burn 
you’ll be a lot better off buying all your 
software from me. 

Because while I may be small and horny, 
I'll work my tail off to make sure that you 
get your software for less than ever before. 

Now doesn’t that light your fire? 


GOT A QUESTION? 

CALL OUR HOT LINE: 213-837-5141. 


Tell ’em Old Nick made you do it. 












cpm^ 


DISK WITH/MANUAL 

manual/ only 

AHHFICIAL INTELLIGENCE' 


Medical (RAS^3) 

5649/540 

Den tall PAS-3}. 

5B4g/540 

A$YST DESfGNVFRONTIER 

Prof Time Accounting. 

5549/540 

General Subroutine. 

5269/540 

Application Utllthes 

5439/540 

DIGITAL RESEARCH- 

CP/M 2.2 

Norths tar 

5149/525 

TRS-BO Model li 

IP+11 

5159/535 

Micropoiis 

.S175/S2B 

CP/M-Intel MDS 

5135 

PL/ 1-BO 

5460/535 

BT-eo 

5179/530 

MAC 

5 B5/51& 

RMAC 

5179/525 

Sid 

$ 65/515 

Z-SId. , 

5 90/515 

Tex. 

.5 90/515 

DeSpocI 

5 49/510 

ce-BO 

5459/535 

CBasic-2 

5119/520 

Link-BD 

5 90/510 

FOX A SELLER 

Quickscreen 

5lS5/5na 

Quickcode 

$2e5/5na 

dutil. 

5 65/5na 

MICRO-AP' 

S-Basic. 

5269/525 

Selector IV 

5295/536 

Selector V 

5495/5 SO 

MICRO DATA RASE SYSTEMS- 

MDBS 

5269/535 

MDBS. 

$795/540 

DPSorQRSorRTL 

5269/510 

MOBS PKG 

51999/560 

MICROPRO' 

WordStar 

5289/560 

Customization Notes 

5449/5na 

Mail-Merge. . . 

5 99/525 

WordStar / Mall-M erge 

5369/5B5 

□ataStar. 

$249/560 

WordMasler 

$119/540 

SuperSort 1. 

5199/540 

Spell Star 

$175/540 

CidcStar. 

5259/5na 

MICROSOFT' 

BasiC‘80 

5298 

Basic Compiler . 

5329 

Fortran-BO. 

5349 

CoboLSO 

5589 

M-Sort . 

5175 

Macro-60. 

$144 

Edit-BG 

5 B4 

MuSimp/MuMath.. . 

$224 

MuLiap-BO. 

5174 


MulliRarr. . 

Call 

Manager Senes 

Call 

ORGANIC SOFTWARE ■ 

TexlWriter III. 

5111/52S 

DateBook |l 

5269/52S 

Milestone . . 

5269/530 

OSBORNE- 


General Ledger 

5 59/520 

Acci Rec/AccI Pay 

5 59/520 

Payroll w/Gosl 

5 59/520 

All 3 

5129/560 

All 3 + CeASIC-2 

5199/575 

k- Enhanced Osborne 


{Includes CBaaic} 

$289/560 

PEACHTREE' 


General Ledger 

5399/540 

Accl Receiwable .. 

5399/540 

Acci Payable 

5399/540 

Payroll 

5399/540 

Inventory 

5399/540 

Surveyor 

5399/540 

Property Mgt 

5799/540 

CPA Client Write-up 

5799/540 

PS Version 

Add 5129 

MagiCalc 

$269/525 

"Peach Pak" Series 4 

51195/$na 

Other. 

less 10% 

STAR COMPUTER SYSTEMS 

G/L,A/R.A/RPay. . 

5 359 

All 4 

51129 

Legal Time Billing 

5 849 

Property Mngmt.. . 

5 849 

STRUCTUREO SYSTEMS ' 


Business Pacitages. 
Call for Price 

SORCIM* 

SuparCalc 

Trans 86. 

SUFEHSOFT^ 

Ada. 

Diagnostic I . 
Diagnostic II 
Dish Doc lor .. .. 
Forth (BOBO or ZBO] 

Fortran. 

Fortran w/Ratfor 

C Compiler. 

Star Edit 

Scratchpad 

SlatsGraph 

Analiza II 

Dataview 

Disk Edit,, . . 

Encode/Decode ll 

Optimizer. 

Super M List 

Term IL . 

ZapZ-BODO. 

UtiiitiBs I. 

Utilities II 


$26B/*na 

S115 

515/ 


.5270/1na 
5 49/520 
.5 B4/$20 
$ S9/$20 
$149/525 
.$219/530 
52B9/$35 
$225/$20 
5169/530 
.5174/515 
5174/51S 
.5 45/5ria 
,5174/515 
.5 09/515 
5 84/515 
5174/515 
5 66/515 
5179/515 
.5450/515 
5 54/5na 
I S4/5na 


AGCOUNTING PLUS 


1 Module 

5305/5na 

4 M Qdules 

i1255/5na 

Aiie.. . 

545D0/5na 

TCS' 


GL or AH pr AP or Pay 

1 79/525 

All 4 

5269/599 

Inventory... 

$ 79/525 

Compiled each 

5 99/525 

UNICORN- 


Mince 

$149/525 

Scribble 

5149/525 

Both 

.5249/550 

The Final Word 

5270/525 

WHITESMITHS^ 


C Compiler 

5600/530 

Pascal {Incl "C"). . 

.5850/545 

PASCAL' 


Pascal/MT + Pkg 

5449/530 

Compiler 

5315 

Sp Prog 

517B 

Pascal/Z. 

5349/530 

Pascal/UCSD 4 0 

.$670/550 

Pascat/M. 

$355/$ 20 

Tiny Pascal 

$ 76/515 

"DATA BASE ' 


FMS-80 

$694/546 

dBASE II 

.5595/$ 50 

Condor II 

5699/550 

FMS-ai 

$445/$na 

WORD processing ' 

WordSearch 

.5179/550 

SpellGuard 

5229/525 

VTS/SO. 

5259/565 

Peachtext 

$209/545 

Magic Spell 

5269/525 

Spell Binder 

.5349/543 

Select 

$495/5na 

The Word. 

5 66/5na 

v* The Word Plus 

5145/5na 

Palanlier-1 [WP) 

53e5/5na 

COMMUNICATIONS' 

Ascom . 

.5149/515 

bstam 

514g/lna 

BSTMS. 

514i/5na 

Crosstalk 

.5l30/5na 

MQve-lt. 

..5 a9/5na 

OTHER GOODIES 


Micro Plan 

S419/$na 

Plan 60 . 

$269/530 

Target (Interchange) 

$125/530 

Target (Planner} 

5169/530 

Target (Task) 

5299/530 

Plannercalc . 

5 SO 

TlnyX".', . .. . 

5 69/550 

Tiny "C" Compiler .. 

.5229/550 

Nevada Cobol 

5179/525 

MicroStat. 

$224/525 

Vedit. 

.5130/515 

MiniModel. 

$449/550 

StatPak 

5449/540 


Micro B+ . 

5229/S29 

Raid . 

5224/535 

String/BO. 

5 84/520 

String/ao (source] 

$279/5na 

ISIS CP/M Utility 

$199/550 

Lynx. 

5199/520 

Supervyz. 

5 95/$na 

CP/M Power 

5 75/5na 

Mathe Magic 

5 95/$na 

CIS COBOL 

576 5/5na 

ZIP 

5129/512 

Real Estate Analysis 

5116/5na 

APPLE m \ 

6H0DERBUND 


G/L [With A/P}. 

5444 

Payroll 

5355 

INFO UNUMITED' 


EasyWrlter [Protl 

5155 

Daladex 

5129 

EasyMailer (Prof) 

$134/575 

Other 

less 15% 

MICROSOFT’^ 


Softcard (Z-00 CP/M) 

$298 

Fortran 

5179 

Cobol 

5499 

Tasc 

$139 

Premium Package. 

$699 

MICROPRO' 


WordStar . 

5269/560 

Mall Merge. 

5 99/525 

Wordstar/MallMerge 

5349/$66 

SuperSort 1. 

5159/540 

Spellslar . 

$129/140 

CalcSiar . . 

5175/540 

DataStar . 

5265/160 

PERSONAL SOFTWARE/ 

VISICORP* 


Vi8icalC3 3. 

$219 

Desklop/Plan II 

$219 

Visiterm. 

$ 90 

Visidex 

$219 

Viaiplot 

,$100 

Visitrend/Visiplot 

$259 

Vlsiiile 

$219 

' Visischedule. 

5259 

PEACHTREE' 


G/L, A/R,A/R Payor 


Inventory (each]. . . 

.5224/540 

' Peach Pack 

5795 

"SYSTEMS PLUS 


lAecountmg Plus IL 


G/L. AR.ARor 


Inventor/(each}. 

$365/$ na 

(Needs G/L to run) 


"OTHER GOODIES"' 


Micro Courier. . . . 

$219 

Suiwr-Texl II 

$127 

Data Factory 

$134 

DB Master 

$164 

Versaform VSl . 

$350 

VH1. 

1445 


16-BIT SOrrWAI^E 


WORD PROCESSING 

I BM PC 

Wordstar. 

$209 

Mall merge 

.$109 

Easywriter 

$314 

Easvsdeller, 

$ 159 

Select/Sunerspell 

$535 

Write On 

$116 

Spellguard 
(also avarlable tor 

6"' 0066 systenns} 

$229 

SPLaw 

(for Soeilguard) 

.$115 

Textwriler III. 

5109 

Spellbinder. 

5349 

Final Word 

$270 

LANGUAGE UTILITIES 

IBM PC 

Croflstalk 

5174 

BSTAM 

$149 

BSTMS . 

$149 

6'16-BIT SYSTEMS 

Pascal MT+/86.SSP 

5429 

CBaaic 86. 

$294 

Pascal M/86. 

5445 

Act 86 

$157 

Trans 86. 

5115 

XLTB6 

$135 

16-BIT 8" AND DISPLAYWRITER 

CP/M 06 

$294 

MP/M 86 

$505 

OTHERS 

IBM PC 

SuperOaic 

5269 

VtslCalc. 

.5219 

Eaeyfiler 

5359 

Mathemagic 

5 89 

CP/M Power 

5 65 

Condor 21 

1265/535 

Condor 22 . 

$S36/$35 

Condor 23. 

$895/535 

Condor 200 

$175/$na 

Condor 20R 

$265/5na 

Statpak 

5449/540 

Optimizer. 

$l74/$na 

Desktop Plan U. 

$219 

Desktop Plan III 

$259 

ViaJdex. 

$219 

Visitrend. 

$259 

TCS G/L,A/R, A/R 
Pay, Inventory 
(reoulres 128K 
HAMleach. . 

$129 

Entire Package 

$450 

Many others available lor use 
with the ' Baby Slue Board* 

6"'la-irr SOFTWARE 

SuperCalc. . 

5269 

CP/M Power , 

$ 65 


ORDERS ONLY-CALL TOLL FREE-VISA-MASTERCHARGE 
1^00-SS4^2D03 «xt. B23 • Calif. 1 600-022-^1500 exL 623 
Outalde Conti mental US —add 510 plus Air Parcel Post ■ Add 53 50 
postage and handling per each item > California residents add 6% 
sales tax • Allow 2 weeks on checks, C,0 D. 53.00 extra • Prices 
subject to change without notice • All items subject to availability 
* Mfr trademark—Blue Label 53.00 additional per item 


■imir 

SOFTMiUlE 


THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave., Suite 309 ■ Los Angeles, CA 90020 
- {213} 837-6141 - In't TELEX 499-0446 DtSCSOFT L3A 
- USA TELEX 194-634 {Attn: 499-0446) 

• TWX 910-321-3597 {Attn: 49&-0446) 
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Zero Gravity Pinball 


Mark Friedman 
23 Forge Dr* 
Nashua, NH 03069 


Thoughts of pinball 
bring back fond memo¬ 
ries of pizza parlors and 
pool halls, but no pizza 
parlor or pool hall yet 
built has a game any¬ 
thing like Zero Gravity 
PinbalL In fact, you 
won't be able to find a 
pizza-parlor version of 
Zero Gravity Pinball un¬ 
til orbiting space stations 
become commonplace. 

The game was written 
for the Apple II by Don 
Fudge and is marketed 
by Avant-Garde Crea¬ 
tions. 

True to the traditions 
of its earthbound prede¬ 
cessors, Zero Gravity 
Pinball challenges you to 
score as many points as you can using flippers to keep 
the ball in play. Without gravity's influence, the ball 
moves in a straight line until it hits an object or moves off 
the playing area* Furthermore, instead of the traditional 
two flippers, you have 10, five on each side of the playing 
area. 

Getting Started 

The instructions for playing the game are printed on 
the back of the package wrapper. Although the instruc¬ 


tions are otherwise quite 
detailed, I found one ser¬ 
ious omission: how to 
start the game. Fortu¬ 
nately, start-up is a sim¬ 
ple process: insert the 
disk into drive 1 and 
boot up normally* 

After the program 
boots up, you'll see the 
title page* Press any key 
to continue and the 
credits' screen will ap¬ 
pear. Next, you are 
asked if you would like 
instructions- The on¬ 
screen instructions re¬ 
peat the information 
from the printed docu- 
meritation. It now takes 
about 40 seconds for the 
game to load. 

Next comes your most important decision of the next 
couple of hours: which level of difficulty do you want? 
The levels range from 1 (slow) to 5 (masochists only). 
Another brief delay follows, during which you should 
grab game paddle 0, because the first ball is automatically 
released. 

The Layout 

As you view the playing area (see photo 1), you'll 
notice some of the unique features of Zero Gravity Pin- 
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New books from 

DIGITAL PRESS 


Learning with Computers 

A comprehensive overview 
for using the computer as a 
teaching device to build a more 
responsive learning environ¬ 
ment, 1981, hardbound, 286 
pages, S28,00 

Engineering a Compiler: 
VAX-ll Code Generation 
and Optimization 

Aitklam, Cutler^ Heinen, and 
MacLaren 

Step-by-step descriptions and 
practical experiences of the pro¬ 
gramming team developing the 
PL/1 General Purpose subset 
compiler for the VAX machine. 
1982, hardbound, est. 270 pages, 
$24.00 

Office Automation: A 
Survey of Tools and 
Technology 

Barcomb 

The first practical introduc¬ 


tion on office automation func¬ 
tions, equipment, and 
techniques. 1981, 241 pages, 
hardbound: $24,00, 
paperbound: $15,00 

Technical Aspects of Data 
Communication, Second 
Edition 

McNamara 

A practical up-to-the-minute 
approach to the nuts-and-bolts 
problems and solutions in con¬ 
figuring communications sys¬ 
tems. 1982, hardbound, 330 
pages, $32.00 

The Theory and Practice of 
Reliable System Design 

and Swarz 

Shows how to combine eco¬ 
nomics with design and cost 
modeling with reliability mod¬ 
eling in hardware system de¬ 
sign. 1981, hardbound, 772 
pages, $55.00 


Also available from Digital Press 


Computer Programming 
and Architecture: The 
VAX-11 

Levif and Eckhouse. 1980, hard¬ 
bound, 407 pages, $28.00 

Engineering Intelligent 
Systems: Concepts, 
Theory, and Applications 

Glorioso and Colon OsotIo. 1980, 
hardbound, 472 pages, $29.00 

Computer Engineering: A 
DEC View of Hardware 
Systems Design 

Beil, Miidge, and McNamara. 
1978, hardbound, 585 pages, 
$28.00 

TEX and METAFONT, 
New Directions in 
Typesetting 
fC/iEifft (co-published with 


American Mathematical Soci¬ 
ety). 1979, paperbound, 355 
pages, $12.00 

From ENIAC to UNIVAC: 
An Appraisal of the 
Eckert-Mauchly 
Computers 

Sfcm. 1981, hardbound, 286 
pages, $25.00 

Project Whirlwind: The 
History of a Pioneer 
Computer 

Redmond and Smith. 1980, hard¬ 
bound, 280 pages, $25.00 

Early British Computers 

(co-published with 
Manchester University Press). 
1980, paperbound, 146 pages, 
$9.00 



Introduction to 
DECSYSTEM-20: 
Assembly Language 
Programming 

Gorin. 1981, paperbound, 576 
pages, $39.00 


Data Processing 
Technology and 
Economics, Second Edition 

Phister (co-published with 
Santa Monica Publishing Com¬ 
pany). 1979, 736 pages, hard¬ 
bound: $45.00, paperbound: 
$30.00 


VAX Software Handbook 

1982, paperbound, 529 pages, 
$15.00 

Distributed Systems 
Handbook 

1978, paperbound, 276 pages, 
$15.00 

Introduction to BASIC 

1978, paperbound, 227 pages, 

$ 10.00 

101 BASIC Computer 
Games 

1975, paperbound, 249 pages, 
$10.00 


Coming soon from Digital Press 


Nine Steps for Effective 
EDP Loss Control 

Computerizing Your Small 
Business 


Strategic Planning for 
Campus Computing: Ten 
Creative Approaches 


Ordering Information 

Postage and handling free when order is prepaid. Ten percent discount 
when ordering two or more books. Make check payable to Digital 
Equipment Corporation. Check or charge card required on all orders 
under $50. 


QUANTITY 

TITLE 

PRICE* 

















Mail to: Digital Press Order Fulfillment 
Digital Equipment Corporation 
12-A Esquire Road 
Billerica, MA 01862 


Subtotal 
Discount 
Sales Tax 
Total 


*A1] prices quoted are U.S. only. For prices outside the 05., contact your nearest 
office of Distal Equipment Corporation, Educational Services. Prices are subject 
to change without notice. 
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TOLL-FREE ORDER NUMBER 

To order books by MasterCard or VISA, call the Digital Press toll-free number 
l-SOO-343-8322 or 8321. In Massachusetts, call (6l7f&63-4124. Phones lines are 
open from 8:00 a.m, to 4:00 p.m.,Eastern time. 

Name.— _Company/School__ 


Address 


City-Sta te____Zip_ 

METHOD OF PAYMENT 

□Check included. □ MasterCard. OVISA, QPurchase Order (attach P.O.). 
Charge Card Acc't No-----Expiration Dale_ 


Aut horized Signature_Telephone_BYT-9/02 



We change the way 
the world thinks. 
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At a Glance 


AJame 

Zero Graviiy Ffndail 

Type 

Arcade-5tyle game 

Manufacturer 

Avanr-G arde Creations 
FOB 30T60 
Eugene. OR 97403 
f503) 34S-3043 

Price 

529.95 

Authpr 

Don Fudge 

Format 

5 / 4 -inch floppy disk 

Language 

6502 assembly language 

Computer 

Apple IJ with 48K bytes of memory. Applesoft in ROM or 
Language Card, one disk drive ifDOS 3.2 or 33j, game paddle 0 

Documentation 

One-page card 

Audience 

Arcade enthusiasts of all ages 


ball. The playing area is square, with gaps (indicated by 
dotted lines) on all four sides. The game begins when the 
ball appears from the central bumper and starts its 
journey. The ball can also disappear there, as this 
bumper occasionally turns into a hole, but there's not 
much you can do about that. 

Before turning to the flippers on each side of the screen, 
a word about those openings at top and bottom is in 
order. To keep from losing the ball in the lower opening, 
you must press the space bar before the ball enters the 
void; if youTe too slow, the ball explodes. To guard the 
upper opening, press any key except the space bar. These 
protective "force fields'" have a limited range and have no 
effect unless the ball is about to exit from the top or bot¬ 
tom of the screen. 

The Flippers 

The primary challenge of Zero Gravity Pinball is that 
you need three hands to play, because, while worrying 
about which key to hit next, you're busy twisting away at 


the game paddle to control the flippers. Although there 
are 10 flippers on the screen, only one is in play at any 
given time. To select a flipper, turn the game paddle until 
the desired flipper changes color from green to red. Then 
press the paddle button to flip the ball back into play. 
The flippers, like the upper and lower shields, are active 
only when the ball is nearby. 

The flippers are not solid, but rather are "force fields," 
As a result, the ball will go through a nonselected flipper, 
causing it to vanish until you select it, or until the next 
ball is released. 

At this point, you're busy paddle twisting, button 
pushing, and key pressing, so a word of warning may be 
appropriate. Every once in a while a flipper may be red, 
but in fact be a useless '"bogey," or even worse, a white 
"superbogey": there, but not there. In either case, just 
turn the paddle knob back and forth to restore normal 
functioning. Occasionally, the top two flippers will act as 
if they were solid even though they've not been selected. 

Scoring 

Once you've accumulated 50,000 or more points with 
the five balls you are allotted, it's time to move up to the 
next level of difficulty, because a score of more than 
64,000 points ends the game. While I'm reluctant to 
reveal my top score, let me assure you that it was no¬ 
where near that level. If you have a joystick and a 
steadier hand than mine, flipper selection should be easier 
and faster, and your scores higher. 

While the screen layout is relatively simple, particular¬ 
ly compared to some of its earth-based predecessors, the 
quality of the graphics and animation is excellent, and its 
color and sound are good. Even at level 5, the ball's 
movement was quite smooth—though moving too fast to 
provide much opportunity to keep it within the playing 
area. In fact, the press release accompanying the review 
copy indicated that anyone able to hit the ball more than 
twice at level 5 was worthy of a plaque. 

Conclusions 

While it has some similarities with other pinball games, 
Zero Gravity Pinball takes much longer to master than 
the more familiar two- or four-flipper games. 

The five levels of difficulty allow almost anyone to en¬ 
joy the game, while providing lots of challenge for the 
most accomplished player. 

Zero Gravity Pinball is an original and unique game 
that makes excellent use of the Apple's graphics capabili¬ 
ties, It may be one of the best tests of eye-hand coordina¬ 
tion around, as well as being a lot of fun, ■ 
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10 & 20 MEGABYTE (FORMAnED) 

5V4” winchester subsystems 


For Z-80 based micros which utilize the CP/M operating system . . 

CCS APPLE (with CP/M) ZENITH/HEATH NORTHSTAR 
GODBOUT XEROX 820 ANY Z-80 S-100 SYSTEM 
ALSPA TRS-80 MOD II 
OSBORNE 

All units are delivered completely assembled and tested, with drive, controller, 
case, power supply, cabling, Z-80 interface and all requisite software. A few features; 

THE Z-80 INTERFACE; 

► Supports vectored interrupts 

► Plugs directly into the Z-80 socket on the host CPU (requires no special buss) 

► Allows for DMA operation (if you already have a DMA system) 

► Supports MP/M, OASIS and other operating systems (with addi¬ 
tional software) 

OUR SOFTWARE: 

► Written in Z-80 assembly language 

► Automatically configures virtually any existing version 
2.x CP/M to the hard disk subsystem 

► Includes SOURCE CODE 

► Requires less than 2k of overhead memory 

► Enables the user to read or write a 64k file in less than 
four seconds 

FULL SIX-MONTH WARRANTY! 

Oelaer inquiries are more than welcome 

CP/M and MP/M are registered trademarks of Digital Research; OASIS Is a 
proprietary product of Phase One Systems, Inc.; Z 80 Is a trademark of Ztlog. 




YOUR COMPUTER HEADQUARTERS 
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- :- Wt.P’tt^ V4* v* 


W« corry tho full IlnA of Tl and HP Prografiimoble Cakulotorf. 


apple'^ 


VP-3501 Videotex Data Terminal 
Turn your home TV tnto a 
time-sharjng videtex display 

comm odore 

VIC 20 “ “ 

COMPUTER 

w/RF Module lor 

PRICED TOO LOW TO PRINT 

VIC 1&40 Disc Pfinter 4&9.e5 

16K Memory. 99.95 

SK Memory Eitpansjon .53.95 

DATA Tape Recorder (f/Cass PfopTB7.95 
Phone Moderv! f/VEC hy aizcom 123:95 
Modem by ViC 1M.95 

Super Expander . 57,95 

VIXEL I or VIXEL II 11.50 

VIC WON 52,00 

Prograrr^merS Aid 52.00 

Joystick lor VIC. .. 14.95 

Monitor Qabie . .12.95 

Snackman (cass.). ..16.95 

Household Finance (cass.)..29-95 

Loan Analyzer {case,} . . .17.95 

VT 106 A or VT 107 6 Pk. ReC- Prog.49.35 

QUANTUM DATA 

24K Memory .' . . 179.95 

Expansion Interlace . .64.50 

RS 232 Interlace. 47.9S 


it SHARP MINI COMPUTERS it 

PC-1SOOLCDPOCKEICOMPUTER PC1211 POCK ET COMPUTER 

Extended SASIC System capable of 2 Form^abfe computing power. Prog, 
dimens. arrays. FuJI graphic commands. wrBASiC language. 24 digi| LC^. jrtftfto 
. SOtASS 

Now Only ^14 cE-122 16-DlGlT MINI DOT PRINTER 

CE-150 Color Graphrcs Primer with Print out programs c^i-Ynn 

Cassette Inlerface s^TJl9S Now Only ^69“" 

Now Only ^174 FREE! Cassette Interface {'50 Valuei with 
4K and 8K Memory Expansion iN STOCK’ purchase of PC-1211 Ltd. Qty. 


PRINTERS 

-* * * EPSON * * 

MX 80 III Frr 80-136 Column Dot 
Tractor or Friction Feed. BldireclJonal. 

CPS. Graltrax Plus .. 

MX-10OIHF/T 36-233 Column, 
Friction Feed, SidirectlonaL BO 
trax 


APPLE- 

Available in 220 Volts 


SOFTWARE fyAPPLE 

WORD PROCESSORS 
Formal II iPiBTO-'gjoni.. . . *■279” 

Easywriter Pro .. H39“ 

EasymaMer Pro M19“ 

Screenwnler II *104” 

Word Handtei II (r>.«,h*143“ 

Magic Window. ^64®* 

Select CPiM Call 

Sensible Speller T99“ 

SPECIAL! 

MICRO PRO WORD STAR 
- Word Star ^ 

:s'M;:;e *299“ 


GRAPHICS 

Apple World, 3-D Super Graphics 
GF^ (Qraph< Proc SystemjPro *79* 
Gomplele Graphics 

System [Pengunnj. *54” 

Executive Bheling SyslemMSa* 
Alpha Bytes Fonj Disk . . *22" 

Alpha Bytes DecoraEtve Disc*22" 

COMMUNICATION 

Data Capture 4.0 *49™ 

Data Capture 2.0 tvidexf *63" 
Visiterm T79" 

GontexI Connector *139™ 
Trensend w/Source AccounfaS" 


Apple is a registered Iradernark of Apple Computer Inc. 


mAMKLIM 


SPECIAL OFFERI 

Buy a Micfosori Z-60 OP/M 
card for *27935, a VIdex 
Vldeotenn SO col. board for 
*259.95 and a CP/M Users' 
Guide for *10.{>0, then save 
*1DO.OO on purchase of the 
leK Microsoft RAM Card 

Reg. M59,95 

Now Only ®59*® 

Plus get a FREE Vldex Soft 
Switch (*30 VaiueS). 


ATARI 

ATARI 800 w/16k.=649" 

ATARI 400 .=329“ 

aio Disc Drive.. .^459“ 

B50 Interface ..’179“ 

410 Programmable Recorder 

Axion 32K Ram.,’129“ 

POPULAR ATARI GAMES IN STOCKr 

Texos Instruments 
Tl 99/4A COMPUTER 

FREE! RF Modulator p50 Valuef) 
j w^Durphase of Tl 99f4A 

Only 

*299“" 

2 FREE Offers Irom TL Up Id *140 savtnigE! 
Call or Write for Details! 

Full line of hardware, software 
and accessories in stock! 


MICROLINE a2A 120 CPS, Bidirectional. 
Parallel-Serial, B0il32 Columns, Friction £ 
Pin Feed 449.95 

MICROLINE83A F/Tl2DCPS.Bidirec- 
lional, 136 Columns. Serial/Pa rail el. Fric¬ 
tion and Tractor. 699.00 

New! MiCROLINE 84A FfT 200 CPS. 


BidiTctionaf,. 136 Column. Parallel, Friction 
and Tractor 1149.00 

Serial vv/2K Buffer 1259.0Q 

New! GJTOH 1550 120 CPS, l3Bf232 

Column. FIT Graph Parallel.769.00 

Parallel and Serial . 809.00 

CJTOH F-10 Daisy Wheal, Letter Quali- 
ly Printer, 40 CPS Parallel 1499.00 
E 10 Serial 1549.00 

IHQNITORS 

USI PI 2 12’ High Resolution Green 159.00 
USI PI-3 12“ High Resolution AmberlflO-OO 
SANYO 12“ Green . . 219.95 

SANYO 13' Color.389.95 

AMDEK 13“ CoJor . 369.00 

AM BEK Color II RGB High Res. . .769.00 
AMDEK Color Interface Board flRGBI 59.00 

NEC JB 12 ’Green 179.95 

NEC JC 12' Color . .349 35 

BMC 1200 12" Green.149.00 

ELEGTROHOME ECM-1302-1 
13" RGB Monitor Lowers wilh NTSC 
Interface .I Reg. 600.00? 420-00 


ACCESSORIES 
FOR APPLE 

Videx Vjdeoterm .*259" 

Keyboard Enhancer 11... ,*119" 
Microsoft Z-BO CP/M Card *279" 
iMicroaoft t6K Ram Card . *139" 
Saturr^ 32 K Ram Card . *189“ 
Saturn 64K Ram Card . *379" 

Saturn 128K Ram Card *519" 


TKC Numeric Keypad . *134“ 

ABT Numeric Keypad. *109** 

Thundetclock Plus.*119“ 

X-10 Interface Option.*42“ 

Hayes Micromodem It . .*289“ 
Hayes Smarlmodem, , *239" 

Kensington System 

Saver Fan.. , *74“ 

Micro Buffer II 16K.*214” 

Micro Buffer It 32K . . *249“ 


Micro Buffer fl Available in 
Parallel or Serial 

Please specify when arctenng 
Microbuffer/EPSON 16K 


Parallel . *134" 

Microbuffer/EPSON SK 

Serial.*134“ 

Grappler Interface *139“ 


^4^ HEWLETT 
PACKARD 

HP-87A 

Rapid 


Power! 

Has 32K bytes of user memory, expandable 
to 544K. Versatile alphanumeric keyboard. 
High resolution CRT Built-in HP- IB in ter¬ 
race. printer and mass storage firmware. 
Built-in BASIC and operaling system 

Call or Write for Low Pricel 

32K, 64K and 128K Memory 
Expansion Modules In Slock! 
Speciai! HP‘83 (Lid oty.j M295^° 

HP-SSA__ Call or Write 

HP^125 Reg. *2750. , .Only ^198Z*“ 
HP 82091M 5V. Disc Dove ^1695’*'’ 
HP 82905 Serial Printer . . ^619®° 

HP 7470A New Plotter M269®“ 


ACCESSORIES 

FOR APPLE (continued) 


FINANCIAL 

MODELING/PLANNINO 


Vislcalc.*109" 

Visitrend/Vistplat. *229" 

Targe! Plannercatc CP/M. *40“ 
Supercalc CPiM.*219“ 


ACCOUNTING 


Home Accountant.*60" 

Accounting Plus Call 

Brodebund Pay roll ^299“ 

Easy III tor Apple III , , *499" 


DATA BASE 

DB Master Vers. 3 ... 

Utilities Pack 1 or li . 

Ashton Tate dBase II . . 

Visifile. 

Visidex . 

Data Factory 5.0. 

The General Manager . . 
PFS New 
PFS Report 


.* 179 " 

* 79 " 

M99" 

*ie9« 

" 169 " 

*223“^ 

* 119 " 

* 97 " 

. .* 76 “ 


WORD PROCESSOR 
: CO svsrsiyi 

- Ap^e Et p3ps 4^ 

CHim: Of 

^ tii 

ptrrttw Cto 

Screen ft . 

. ...-’2325"«=-ir^ 







COfiPOR>»Te ACCOUNTSJVELCOME (212)260-4410 

TOLLTREE OUT-OF-STATE 


A Division of 47st. Photo 


Inc. 


0-221-777 
0-221-585 

- 67 West 47lh Street, New York, N.Y. 10036 

115 West 45lh Street, New York, N.Y. 10036 
MAIL ORDER ADDRESS: 36 E. I9th SL New York, N.Y. 10003 


Herns on sale for limited time oniy, and are subject to limited availability. Not responsible for typographical errors. This ad supersedes all olher ads prior to Sept. 1982 
Prices eflecllve as ol August 28, 1982. and are subject to change without notice. All orders subject to verification and acceptance. Minimum shipping and handling S4 95 
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Beer Run 


Arthur Little 
Technical Editor 


Beer Run—a game 
with a straightforward 
purpose. No longer shall 
I dwell in a maze of 
twisty tunnels, watch my 
cities get nuked, or send 
another Federation Star- 
ship into ignominious 
defeat. No indeed, be¬ 
cause from now, Tm a 
Beer Runner with only 
one goal in mind: collect¬ 
ing lagers. 

In the interest of ac¬ 
curacy (and decorum), I 
should point out that this 
Beer Run is of the nonal¬ 
coholic variety provided 
by the folks at Sirius 
Software. In fact, Beer 
Run is a high-speed, 
color-graphics game de¬ 
signed for the sober and studious Apple 11 user. Studious, 
anyway. 

Your Coals 

According to the documentation, the object of the 
game is to catch the elusive Artesians as you move 
through the levels of the building. It goes on to say: 

Usually they (Artesians) will be on the platforms just 
above you. Ladders and elevators are used to climb up¬ 
ward through the Sirius Building. If you reach the roof, 


the Sirius blimp will 
transport you to the roof 
of the Olympia Brewery 
building next door. 

Basically, the idea is to 
climb to the top of the 
first building, cross over 
to the second building, 
and then descend. This is 
a cross-section, multi¬ 
level game that is faintly 
similar to the arcade 
game Donkey Kong or to 
the well-known Apple 
Panic (see Gregg Wil¬ 
liams's "Apple Panic," 
March 1982 BYTE, page 
68), Its also reminiscent 
of the children's board 
game Chutes and Lad¬ 
ders in that the runner 
strives to go up and (too often) ends up back at the 
bottom. 

You also want to increase your score, based on the 
total number of beers that you collect during your hunt. 
You collect beers in one of four ways: 

1. The unseen Artesians will drop individual beers from 
above. If your runner's hand touches one as it falls, it's 
added to your cumulative score, 

2, As you move up and down through the building, you 
may run across beer kegs. If you press the space bar as 


BEERS: 


I- i ' I" MEN: 




Photo 1: The runner must climb ladders, use elevators, and 
avoid Bouncers and Guzzlers. 
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TEST SCORING 

AND DAILY ATTENDANCE 

raOGRAMS 


P 

M ut low-cost and efficient testing and atten¬ 
dance software to work on your school’s Apple II 
computer. With HEI's mark sense card reader, 
you can efficiently handle a variety of test 
scoring, progress monitoring and attendance 
recording needs. 

The HEI reader accurately reads pen or pencil 
marks in a variety of colors. Cuts down on 
keyboard time, and improves the accuracy of 
your data. Best of all, it’s ready-to-run with good 
educational software. 

HEI offers a number of proven programs for use 
with the Model 121-4 card reader, each written 
and refined by professional educators, each 
provided with complete documentation. This 
software is menu-driven, and easy to use even for 
those with no previous computer experience. 

HEI can supply everything from the Model 121-4 
reader and software to a complete turn-key 
educational computer system. Call or write for 
literature and prices. 

"Apple Is a registered trademark of Apple Computer tnc 

\B\ HEI incx 

Vicloria. MN 553S6 * Sl2~443-2500 
576 © BYtl Publications Inc Circle 211 OH Inquiry Card. 



At a Glance 


Name 

Beer Run 

Type 

Arcade-Slyfe game 

Manufacturer 

Sirius Software 
10364 Rockingham Dr. 

Sacramento. CA 95827 
(9t6| 366-1 195 

Price 

S 29.95 

Author 

Mark Turmell 

Format 

SWnnch floppy disk 

Language 

6502 assembly language 

Computer 

Apple II or l\ Plus with 46K bytes of memoiy and one disk drive 
IDOS3.2 or3.3| 

Documentation 

Two-page folder 

AudJence 

Apple owners and game lovers 


you pass the keg, its numeric value is added to your 
score. 

3, Riding either up or down in an elevator gives you a 
minimum of 25 beers—and often more, 

4, Finally, you get beers for successfully negotiating the 
in ter bull ding blimp ride. 

Play Commences 

After booting the disk, the title pages come on screen 
and you are introduced to the two creatures you'll want 
to avoid during your search: the Guzzlers and the 
Bouncers. If your runner comes into contact with either, 
the runner plummets to his death—you are given three 
runners per game. 

When the game begins, you see the first five levels or 
platforms. As you move up and down throughout the 
building, you will see a tier of five levels (e.g., Levels 6 to 
10), each with a unique pattern of connecting ladders, 
(See photo 1 for a view of Levels 6 to 10.) 

The Controls 

Your runner edges along the platforms and climbs the 
ladders. You control his movements using the keyboard 























CMC SuperSystems 




Bellevue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEATAC 

Call Toll-Free 1-800-426-2963 

your SuperSystem, see your local CMC dealer today or contact: 


p ia log Com pu te r Ire utian 
S&eburgstrasse 18 
6002 Luzern 
SwiEierlanO 
tefex; 72227 DCL 


lopuL SRL 
Chile t830 

1227 @i,renQ& A.lres« Argentina 
Teleji &i9iFlNGb 


Featherbed (Ply) Ltd. 
415 Comm isai oner Si. 
Ist Floor 

Johannesburg, S.A 

6184728 

Telex: 80310 S.A, 


Soil ware G.onlfOl 
2101 N Aurelius Rd 
HoU. Ml 46842 
(5171 6^ 4142 


CMC Intematronal 
loduced the ftfst micnxom- 
liter ofterrng the speed an# 
apacity, of Winchester hard. 
fsl< technology In an -r 
able, attractive desktop \ ^ 
nit First was the Superb ■ 
tve a 6.4 megabyte hard 
isk with a floppy drive for 
ading programs or for 
acking up data from the 
ard disk. Then came the 
irperTen with a 12.8 mega- 
yte hard disk, and an add- 
n hard disk subsystem, the 
arga. 

Now CMC has introduced;: 

Incredible Super20, 
laturing 19 megabytes of 
ard disk storage in a 5Va'* 
ard disk. It's offered at a 
St price of $7695, the best 
ricfi/performance ratio in 
he industry. 

And now the SuperFiye 
nd SuperTen are even more 
[ffordabie, with a suggested 
St price of only $5995 lor 
Pe Super Five and $6995 for^ 
ie SuperTen. Microsoft 
Jasic 80 is included 
CMC's SuperFive, Super- 
en and Super20 support 
vide applications under 
heir standard CP/M 
peratrng system with unex^ 
elied system utilities. 


There's a variety of compati¬ 
ble software including Basic 
Gompiter, Fortran, Ck)bol, 
Pascal and PU1 80. Applica¬ 
tions software, too, like 
dBase!I, Accounting Plus, ; 
Wordstar and other Micro* 
pro products. 

As an integrated system, 
CMC's SuperSystems pro¬ 
vide both data processing 
and word processing capa- 


bititiGS to meet the needs of 
a smaii business or a large 
corporation. Our systems 
are already part of Fortune 
500 companies, ahd small 
businesses, too, speeding 
up information processing. 

CMC*s SuperSystems 
communicate with other 
systems, too, with optional 
software. 

CMC didn't stop there. 


j^fremeiy relFable witltoxten-..! 
jstve testing and by us^ , 
tlwmost rellable:storage\v' 
techriology and components 
avaifabie. 

Next, we offer it in dif¬ 
ferent capacities; like 6.4, 
12.8 and 19 megabytes, with 
a choice of 350 or 700 Kb 
floppy backup. 

Then, we offer options in¬ 
cluding 220v, 50h2 for inter¬ 
national markets^ 

CMC then offers a 
module swap program in 
the unlikely event you'd ever 
need it to get back up and 
running — rapidly And third 
party maintenance service 
nationwide, soon available 
in Canada. 

Finally, CMC offers its 
SuperSystems with two 
RS232C ports, 64k RAM, 
two Z-80 processors 
operating at 4 MH?, a 
screen format of 25 lines x 
80 characters, :fuf] ^SCll 
keyboard and hurrieric key¬ 
pad and cursor controis, 
graphics capability, reverse 
video, lower case 
descenders, and a battery- 
operated real time clock. 
Floppy disk versions also 
available. 

Circle H7 on inquiry card. 


CMC INTERNATIONAL 

A Division of Computer Marketing Corporation 

11058 Main • Suite 220 • Bellevue, WA 98004 • 

For information or to buy 


Campy Dala Diversified Data 

1 Bala Cynwyd Pla£a 8043 W, 82nd 

Bala Cynwyd, PA 19004 indianapPliSi^ IN 46278 

(215)^7 6643 (317) 2S3■5878 

“See us at Comdex Booth 4126“ 




















THE GREAT 1982 BREADLINE SPECIAL 


MPM ir** 
INCLUDED. 


COMPACT SIZE 
5'/2’‘X19''X19''; 
EACH FIXED 
DISK SUBSYSTEM 
IS HOUSED IN 
A SEPARATE 
EXEC-JR 
CASE. 


A MULTI-USER BRIEFCASE SIZE 
COMPUTER SYSTEM WITH: 

4 - TERMINAL INTERFACES; 

4 - SERIAL PRINTER PORTS; 

1 - CENTRONICS PORT; 
DUAL 8" SLIMLINE 
DRIVES WITH 1.2 
MBYTES STORAGE; 

35 MBYTES HARD 
DISK STORAGE 
AND 1 NET¬ 
WORK PORT 


$8495 


The Breadline Special! 


(OFFER BEGINS SEPTEMBER I. 1982 AND ENDS OCTOBER 30, 1982) 

If you con buy this capability for less - then your probably In the business I 


Z80A 
4 MHZ 
PROCESSOR 


IF YOU NEED 
STORAGE 
THEN GET OUR 
70 MBYTE 
SUBSYSTEM 
\ SPECIAL 


for only 

$9980 


CUSTOM COMPUTER SYSTEMS INC. 

AN INNOVATIVE lEADER IN PROCESSING SVSTEMS 


Preienled By 


TEftMINALS AND PRINTERS ARE NOT INCLUDED IN BREADLINE SPECIAL 
PRICE AND AVAILABIUTY SUBJECT TO CHANGE WITHOUT NOTICE. 
REPRESENTATIVE INQUIRIES WELCOME. 

MP/M IS A TRADEMARK OF DIGITAL RESEARCH. INC. 


7250 COMMERCE CIRCLE EAST • FRIDLEY, MINNESOTA 55432 • PHONE (612) 574-9493 


Exec-Jr wifh 35 MBYTE Fixed Disk Subsystem and J 92K RAM 
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or game paddle. Using the keyboard, you press the left or 
right arrows to move left or right. To climb a ladder, you 
station the runner at the bottom and press the space bar. 
For a multilevel ladder, each time you press the space bar 
another level is scaled until the top is reached. Descend¬ 
ing a ladder is trickier. The runner can go down only one 
level at a time, beginning at the top of each new ladder. 
Again, you must press the space bar. {That is, you must 
find a ladder that ends on the platform you are walking 
on.) 

To move between tiers, your runner must ride an 
elevator, which will appear anywhere on the five plat¬ 
forms in view. Furthermore, it may be headed up or 
down. Because it is on the screen for short periods of 
time, it's often a good idea to get to the elevator as fast as 
possible. Once the runner disappears behind the elevator 
door, press the space bar and the ride will begin accom¬ 
panied by appropriate sound effects. 

The only other controls of note are the ESC key, which 
feeezes all action until pressed again,' CTRL-S, which tog¬ 
gles the sound on or off; and CTRL-R, which resets the 
game. 

Tactics, Strategy, and Stayin' Alive 

Because the runner always begins a tier at the lowest 
row, one of the first things you 11 notice is differences in 
the Bouncer's and Guzzlers' motions. The Bouncer can 
start at any of the four upper platforms; moving back 
and forth like a sentry, his speed ranges from very slow 
to very fast {depending on the level). The Guzzlers—and 
they are always in multiples—begin on the third and 
fourth levels above the runner and attempt to track and 
kill him. The Guzzlers' major weakness is that they usual¬ 
ly change direction when they reach a waU, ladder, or 
platform. For example, they will descend only one ladder 
level at a time; therefore, the runner can move toward 
them with some confidence that they will move away. 
This pattern is more than compensated for by the fact 
that the longer the runner stays within a given five-level 
tier, the more Guzzlers will arrive I 

In pre-desperate situations, I have been known to press 
the ESC key to get a more leisurely overview of the ac¬ 
tivities. It doesn't help much, but I still do it. 

Scoring Beers 

The problem with trying for the individual beers falling 
down is that, for me, it's just not cost-effective. Stopping 
for the kegs also slows one down, but I do collect them in 
two circumstances: when the runner is very near the ele¬ 
vator and I'm feeling confident or if I'm trapped and fac¬ 
ing certain doom anyway. For consistently high scores, 
look to the elevators and the blimp. 


Catching the Blimp 

The documentation tells you to catch the blimp, but 
not how to do it. Here's the trick: the blimp moves across 
the screen from left to right, so position your runner on 
the left side of the roof . The blimp will be trailing a rope 
from its stern. Move your runner across the roof beneath 
the rope and wait for it to descend. Then press the space 
bar. Try to catch the rope on the first flyby for extra 
points. 

Conclusions 

Beer Run is witty, well thought out, and well executed. 
The musical sound effects are coordinated to your on¬ 
screen fortunes and add a comic relief to the proceedings. 
However, I appreciated the inclusion of an audio off/on 
switch within the program. 

I enjoy the increasing difficulties encountered (more 
Guzzlers, tougher layout) the further I progress, so the 
game remains a challenge. 

Though I have yet to sight, much less catch, an Arte¬ 
sian, I'm not about to quit. Beer Run is a hearty brew of a 
game. I'm sore you'll be amused by its impertinence,* 
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Ciarcia's Circuit Cellar, 
Volumes I, II, & III 
by Steve Ciarcia 


Collections of Steve Ciarcia's perennially 
popular columns from BYTE Magazine, these 
three volumes are sure to please home computer 
users and electronics hobbyists- Volume 1 
includes power conversions, programming 
EPROMs, remote terminal interfacing, touch- 
input video display, and more. Volume II, 
focusing on projects which interface the personal 
computer with the home, features useful applica¬ 
tions such as a computcr-controUed home securi¬ 
ty system, computerized appliances, input-output 
expansion for the TRS-80, and even a computer- 
controlled wood stove- Volume III offers low-cost construc¬ 
tion projects such as an ultrasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 


Qellsp List 


Build Your Owti Z^O Computer 
This complete guide to building a working computer offers 
engineers, students, and hobbyists an exciting alternative to buying a computer. With clear 
instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 
based on the Zilog Z80 microprocessor. The finished product features a 1 K-byte operating 
system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy 

expansion to include a video terminal. 



Ptease send 

Ciarcia's Circait Cellar, VoL 1 $8.00 
_ Ciarcia's Circuit Ceilar, Vol. II $12.95 

Ctarcia's Circuit Cellar, VoL III $ 1 2.95 

Build Your Own ZBO Computer $15.95 

Call Toll-Free 800/258-5420 


Name 


Check Enclosed 


Address 


Bill Visa/ 

MasterCard # 


City 

State Zip 

Expiration Date 


il<IE 

illllM 

70 Main Street Peterborough, N,H. 03458 

Please add ,75 per book to cover shipping cost. 
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-80 video screen will 
conne to life. 


Bring yourTRS-80 computer's video screen to life with the many striking graphics 
and ftinctional programming techniques presented in this exciting and 
i^^asy-td-foIlQw new pook! 

=Vlv.Begirantng with the basics, the authors introduce you to the tools of computer 
graphics, including the capabilities of the video screen, keyboard and character 
. CBTTtrol, and graphics programming techniques such as concatenation, iooping, and 
u^ng subroutines and strings. The real fun 
hfigfns as y«j learn how to create vivid displays 
farming from business charts and mathematical 
pjnction plofe to dragons and lions, laser can¬ 
nons, beautiful artistic designs, and a unique 
ar]imated figure called Critter. Complete pro¬ 
gram listings and suggestions for modifications 
accompanty each of the more than 100 graphic 
e&splays. 

Besides providing guidance to those inter¬ 
ested in specific applications, this book also 
»rves the novice as an excellent introduction to 
programming in BASIC and machine language. 

Written in a witty, readable style and com- 
pfemented by over 100 detailed illustrations, . ^ 

TRS-80 Graphics for the Model I and Model III Is ^ : 

both a thoittugh guide and an invaluable refw- 
ence for aftyone kiterested in the exciting fiaid 
of computer graphics. 


i^mJ^7-033303-3 
SBS pages 
a&cDver 
lltesti^ed 
Price $12S5 

l'a‘T>aTmeni is required, 

Please itdd Si.00 tu cover >liip]5!h% cost. 

Order To^Ffee 




eo 

filOl 


TRS-©0 




QRAPHIQS 



BYTE/McQraW'Hill 70 Main Street Peterbori 
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COMPUTER 

mnRKET PLHCE 


ModemK 

Novation 

Novati&n 

h^ovatisn 

DC Hayes 

DC Hayes 

DC Hayes 

Lexicon 

Livermore 

Signalman 

UDS 

DOS 

UDS 

UDS 

Moflltors 

MinuliGtunr 

Amdek 

Amdek 

Amdak 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Zenith 

Terminals 




CAT 

dCAT 

Auio-Cat 

Smart Wodom 

Micro Modem It; (AppieJ 

Micro Modem 100 

LeJt‘11 

LiV-Sfar 2flM 
Mark I 

UDS 103 LP t30O BdJ 
UDS 202 LP (1200 BdJ 
UDS 212 LP (1200 BdJ 
UDS 212 ALP (1200 Bd) 

Hodli# 

100^2" BfiW 
300GySreen 
Color'1/13" 
DM5109CX/9” Gm. 

DM 50i2nr Bm 
DM 51 l 2 ex/ 12 " Grn. 

DM €6013/13 " Color 
ZVM-121/12"Grn^ 




Prioi 

S159.00 
S170.00 
£229.00 
S235.QO 
£320.00 
£320 00 
£139.00 
$149.00 
£S9.00 
$18^.00 
£245.00 
£455,00 
£650.00 


Price 
$ 110.00 
$165.00 
S350.00 
£175.00 
$215.00 
$225.00 
$42SOO 
£115 DO 



DISKETTES tram ASAP 

yferbitlm 
5'A" DJskeltss 


Minulicturir Model # 


Priee 

Ampex Dialogue SO 


$78C.OO 

Ampex Dialogue 81 


$865.00 

Televidec TVI910 


$625 00 

Televideo . ^TVI 912C 


$72500 

Televideu TVI 925 


S825 00 

Televideo HVI950C 


£990 00 

SYSTEMS WITH SPICE fnim 

CALIFORNIA COMPUTER SYSTEMS 

FDR APPLE USERS 
Syncbranous SsfitI Inlftrlics 

Part Number 7712A.... 


Price: $149.00 

ProgrammiblB T^mor 

Pari Number 7440A ..... 


Price: $110.00 

Asyitcbroimiii Sirlal Interface 



Pari Number 7710A .. 


Price: $139.00 

Cilindar/CM Module 

Pan Number 7424... 


Pricr S110 00 

3^1 Ofgll BCD A-to-fl Converter 

part Number 7470A ... — 


Price; £110.00 

IZK ROM/PHDM Moduli 

Pari NurnOef 7114A. 


Price: $105.00 

PiraMel Interface 

Pan Number 7720A . 


Price; £115.00 

ArjUimatic Processor 

Part Number 7811A __ 


Price: £349.00 

CetilranlcB Printer Inleffice 

Part Number 7728A . 


Price: £105.00 

FOR S-100 USERS 

32K Sietic RAM Beard 

Part Number 2032C... 


Price: $475.00 

16K SiitlE nilM Board 

Pan Number 2116C . 


Price: $290,00 

B4K Oynamlc RAM Brard 

Parl Number 2065C . 


Price: $375.00 

ZBOA CPU Board 

Pari Number 2910A .. 


Price £295.00 

Floppy DIsit CofttroNer 

Pan Number 2422A .. 


Price: $365.00 

CP/M'” Version 2.2 Free With Purchase 


S I 00 nUelnframe 

Pari Number 2200A. ,. .. 


Price: $475,00 

S-lOO MolhertiQird 

Part Number 2501A ..... 


Price: $150 00 

A-Pert Serial t/0 Interface 

Pari Number 2710A. 


Price: $295.00 

2-Sefial. Z-PergllBl I/O Baird 

Part Number 2719A .. 


Price: $325.00 

4*Poi1 Parallel I/D Boinf 

Pan Number 2720A ,.. 


Price: $255.00 

Connectors 

10-24 

25 up 

DB25P £^00 

£1.9C 

$1.75 

DB25S £295 

£275 

£2.50 

DB25C £095 

£0.85 

£0.7S 

11981 Willow 

ASAP COMPUTER PRODUCTS LTD. 1I6< 


firl# 

SiGlor 


Price 

MD525^)f 

Soft 


l()/$27.5& 

MD525-10 

Hard ID 


10/127 50 

M0525-16 

Hard 16 


l0/$27.50 


a* Dtekettii 


FD32-1000 

Hard 


10/$35.00 

FD34-1GOQ 

Soft 


10/$35.QO 


Maimirex 



BVa'' DlikellBS 


Pert# 

Sldi/Qent 

Sector 

Price 

MEM 346t 

1/Dbl 

Soft 

10/$27,50 

MEM 3483^. 

1/Dbl 

Hard 10 

10/£27.5O 

MEM 3485 

1/Dbl 

Hard 16 

1D/S27.50 


S'* DIsketlea 


MEM 3060 

1/Sg! 

Soft 

lD/$35.00 

MEM 3090 

1/Dbi 

Soft 

10/$45.00 

MEM 3102 

2/Dbl 

Soft 

10/S55.00 


Scotch 3M 



BVr Dilketiss 


Part# 

Slde/Onns 

Sector 

Price 

744-0 

KSgf 

Sett 

10/£33.00 

744-10 

KSgl 

Hard 10 

10/S3300 

744-16 

1/Sgl 

Hard 16 

tD/S33.0O 

745-0 

2/Dbl 

Soft 

10/$45.00 

745-10 

2/Dbl 

Hard ID 

10/S45.00 

745-16 

2/Dbl 

Hard 16 

10/S45.00 


Rlaxflll 



BVr Qlakettes 


Pin# 

SldB/8«ns 

Sadur 

Price 

MD1 

1/Sgi 

Soft 

1O/$3ZO0 

MD20 

2/Dbl 

Soft 

10/S4400 

MH1 

1/Sgl 

Hard 16 

10/S39.{K] 

MH20 

2/Dbl 

Hard 16 

10/S50.00 


B" Diakittes 


FDM28 

l/Sgi 

Soft 

10/$41.00 

FH1-32 

1/Sgl 

Soft 32 

1Q/S41.DQ 

F02-XD 

2/Dbl 

Soft 

10/$50.00 


E lag bant Memory Sysisms 


Pact# 

Sldi/Qeni 

Sector 

PrlcR 

EMS 1 

1/Sgi 

Soft 

10/S25.00 

EMS2 

1/Dbl 

Soft 

10/S27.50 

EMS 3 

1/Dbf 

Hard 10 

10/S27.50 

EMS 4 

1/Dbl 

Hard 16 

10/S27.50 

EMS 6 

2/Dbl 

Soft 

10/$33.00 

EMS 6 

2/Dbf 

Hard 10 

wmm 

EMS 7 

2/Obi 

Hard 16 

10/S33.00 


pari# 

SRW-5 

snw-8 


SRW 

Media Storage Cam 

size 

S'.v 


Price 
$2^50 ea. 
£3.25 ea. 


ALL PRICES SUBJECT TO CHANCE wmtDUT NOTICE. CALL 
FOB BEST PRICE. 

ASAP offers a 15-day Puyer protection policy: lull money* 
back guarantee if not totally sal is f led. 

Ordering Irdormitlan: name, address, phone, ship by UPS 
or Mail. Shipping charge add £2.90 upip 1 lb (UPS blue). 
U.S. Mail add £1.50 (U.S only) (£25,DO minimum order). 
Tenni: We accept cash, check, money orders. Visa and 
Master Charge (U.S. funds only) Tax: 6% Calif res., 6’^% 
LA County, CDD’s and terms available on approval 
(School PO’s Accepted). 


ATARI» COMPUTER GAMES 

mm BOO" 

|10K| Penentl BirtlnMi Cruapulier Futuret^ 

• Computer oensole 

• Atari* 9K basic 

• 57 tuil stroke alpha numeric keyboard 
with four function keys 

• Operator s manual 

• RF modufator 

• Power supply 

• also available 32K & 48K system 
Gall far price 

Sollwire 

Oncriptlon 

Atari* 

Basketball.......... 

Super Breakout..... 

Chess.. — 

Video Easel —. — 

Star Raiders ... .. 

Asteroids ------ > -.. ,.t.,,,.. 

Music Composer, —...... 

Assembler/Editor....—. 

Teielink I . —... 

Space Invaders.... 

Missis Command ...... 

Graph It..... 

Malting List...... 

Touch Typing . — 

Slock Charling.... —.. 

Stock Analysis .......... 

Bond Analysis.. 

Word processor . — 

Personal Finance.... 

Microsoft BASIC.... 

Pac-Man..... 

Cerrtipede.. — 

Caverns of Mars.... 

JUarP Optlofial AccauariKt 


Prici 

$27.00 
£33.00 
£32.00 
£26.00 
$37,00 
$ 32 OO 
$44,00 
$45.00 
$24.00 
$33.00 
$33.00 
S 17.95 
S 19.95 
S 19.96 
$22.96 
$ 19.95 
$22.95 

$iiaoQ 

$64.95 
£ 75.00 
£3600 
$35.00 
$32.00 


Madal # Deiorlpllnn 

410 Program Recorder_...... 

810 Disk Drive System. 

822 40"Column Thermal Printer -. 

825 8Q-CQ|umrv Dot Matrix Printer 

830 Acoosiic Modem.. 

850 Interlace Module .. 

CX30-04 Pad die Controls. 

GX40-04 Joysticks (pair) .. .. 

A16KA 15KRAM Board __ 

Components 

4116's [200 nSJ7529(l-3 

Appie, TRS-80, Heath 
1-15.. .. . $1.50 each 


16-49. 

Printers 

Anadex 

Citoh 

(!;itoh 


. £1 40 each 


50-99., 
too up. 


PHci 
$BO.(X) 
.,$470.00 
.. $299.00 
.. S64S.00 
. . $159.00 
..$175.00 
.. S 17 95 
., $ 17.95 
.. $ 45.00 


. $1.30 each 
. $1.20 each 


9501A 

SStOAP Pro writer (Parallel) 
8510 ADC Pro writer 
[ParaUel A Serial) 

F1040PU Printm aster 
(Parailol) 

F1040PU Prtntmaster 
(Serial) 

1550 Pro writer il (Parallel) 
155G Prowriter II 
(Parallel 8 Serial) 

630 RO 

MX0O w/Graftrak Plus* 
MXBOFT w/Graftrak Plus* 
HX1O0 

*GririrBl( Plui SUndArd on itl MoilalB 
Printflr fnleilicoi 

AEI'1 Parailel Interfaces 

SELl Serial Interlaces for Epson 

EPI-I 2K Serial Buffer for Epson 

OKI-1 2K Serial B uffor for Okidata 

frfntir Cibloi 

AEQ-1 Parallel Gable to Appie 

AEG-2 Parallel Cable to Atari® 

HSC-1 fiS232C Cable 

RSG-2 0hidata/RS232C Cable 

TRSE I Parallel Cable to TRS-dO 


Citoh 

Clfah 

Citoh 

Dtoh 

Diablo 

Epson 

Epson 

Epson 


$1,425.00 

3485.(K3 

$665.00 

CALL 

CALL 

S74000 

£825 00 
£2,095.00 
$480.00 
$575.00 
£725.00 


£40.00 

$35.00 

$05.00 

sim.00 

$17.95 

S19.95 

$19.95 

$25.00 

$18.95 


|213) 535-6431 •|714] 831-2663 
L4K1fl9 Cafiada (416) 738-0500 (000) 268-1996 


8isai|i 


fKX 
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Advanced Star Raider 
Tactics and Strategies 


C. Donald Harris Jr, 
508 Misty Lane 
Friendswood, TX 77546 


I assume that by now 
most people who own 
both an Atari 400 or 800 
computer and the Star 
Raider game cartridge 
have either reached some 
level of proficiency or 
given up the challenge 
entirely and gone on to 
other interests. This arti¬ 
cle is directed toward 
those of you who have 
mastered the easier levels 
of the game, who 
thoroughly understand 
Atari's Star Raider Users 
Manual^ and are ready 
to attempt more hazard¬ 
ous adventures. 

From my viewpoint, 
the four levels of difficul¬ 
ty should be considered in two groups 



vpsai. Kscia cst*s 

~ci& RS-v-oia^ 


Photo 1: The view from the bridge of this ”$it-in-em'' game of 
galactic strategy. 


J 


more vulnerable, and 
will be subjected to aft 
attacks or even simultan¬ 
eous front and aft at¬ 
tacks, 

I look at the Warrior 
level as basic training for 
the Commander level 
and suggest that your ad¬ 
vanced training begin 
with that approach. 
Don't expect much in the 
way of rank at the War¬ 
rior level—the game- 
completion bonus is too 
low, A week or so of 
practice at the Warrior 
level will sharpen your 
skills considerably and, 
with the tips provided in 
this, article, you should 


be prepared for mastery of the Commander level. 


•The beginner group (Novice and Pilot levels) will be 
entirely satisfying for those of you who enjoy the game 
but wish to avoid addiction. At the beginner levels, your 
ship is small, almost indestructible, and will only be at¬ 
tacked from the front, 

• The expert group {Warrior and Commander levels) re¬ 
quires considerably greater skills. Your ship is larger. 


Overall Strategy 

You should first reach a fair amount of proficiency at 
the Pilot level. For example, you should be able to fly "on 
instruments." Without stopping to think, you should 
know at once where the Enemy^ the Zylon, is from the 
azimuth, elevation, and range instruments on the display 
and which way to move the joystick to maneuver your 


September 19fi2 © BYTE Publications liic 383 














CALL “THE COMPUTER-LINE” 


TM 


When you call us, you talk to fully qualified computer specialists trained to 
answer all your questions pertaining to our line of microcomputers. We are 
renowned for our excellent after sales support and our promptness for 
delivery. Peace of mind and excellence in service is our pledge to all our 
customers. 


NEC PERSONAL COMPUTER 

PC-8001 A Keyboard and processor unit, Including 32K Ram, 24KB 
N-Basic Rom, cassette tape recorder Interface, parallel 
printer Interface, display interface, 

$749 

PC-801 ZA Modular expansion unit, including I/O bus extension. 

diskette adaptor, 32KB Ram, real-time clock, & priority inter¬ 
rupt levels. 6 slots tor additional boards. 

$479 

PC-8023A Dot matrix printer - 100 cps, bidirectional printing, propor¬ 
tional printer 

$499 

PC-8031 A Dual diskette unit, Including two 163K byte diskette drlvesH 
Irvterface cable, enclosure and operating system. 

$749 

W© carry the entire line of NEC/SPt software for the personal computer. 

Please call or write for Information. 


APPLE WORD PROCESSING On iine's Sensationaf 
Screenwriter It 

Cell For Continental, Dakin 5. Broderbund, Automated SirnuJalions, Avant- 
Edu-Ware. Denver. Howard. Sirius. Senstbie, Synergistic Software, Etc. 


$89 

Garda. 


CALIFORNIA 


MOUNTAIN 


COMPUTER SYSTEMS 

HARDWARE 


7710 Async- Serial tnl. 

$135 

CPS Multi-Function Card 

$169 

7490GPIB(IEEE-488) Ini 

$239 

The Clock 

$229 

7470 Ana. to Dig. Converter 

$ 99 

Supertalker 

$159 

7711 Async. Serial (Term) 

$135 

Music System 

$319 

7712 Sync, Serial Int 

$149 

Expansion Chassis 

$599 

7721 Apple Parallel Int. 

$109 

Romwriter 

$139 

Caiendar/Ciock Module 

S 99 

Ram Plus (32K Board) 

$149 

Programable Tl mer 

$ 99 




PRINTERS 


NEC 


INTEGRAL DATA SYSTEMS 

Spin writer 7710/7730 

$2339 

PRISM 132 Color printer with all 

8023A 

$ 489 

options 


EPSON (Graftfax Plus) 




MX-80 

$ 429 

■ 200 cps Sprint Mode 


MX^FT 

$ 529 

• 4-color printing 


MX-100 

$ 699 

• F ri ct i on/T rac tor f eed 

$1595 

All Epson and NEC dot 

matrix 

C^ITOH 


printer prices quoted are for 

FIO Word Quality Printer 

Immediate delivery inclusive of 

• 40 CPS Printinq 


shipping, Insurance and handling 

• Letter quality excellence 

charges. 


Now Only $1395 


^eps6n^ i?ECl 


Prowriter I20cps 

$469.00 

BUSINESS SOFTWARE 


VISICORP, INC. 


STONEWARE 


Desktop Plan III 

$229 

DB Master 

$169 

Desktop plan II 

$189 

DB Utility Pack 

$ 69 

VlsifiJes 

$189 

MICRO PRO 


Visiplot 

$159 

Apple CP/M 


Visitrend/Visiplol 

$229 

Word Star 

$219 

Visidex 

$189 

Super Sort 

$119 

Visiterm 

$ 79 

Mall Merger 

$ 79 

Visicalc3-3 

$189 

Data Star 

$179 

Visipak 

$539 

Spell Star 

$119 



Calc Star 

$119 


CALL FOR PRICES ON 

• APPLE II 

• FRANKLIN ACE 

• BASIS 108 

« RANA DRIVES 

• TANDON DRIVES 

« HARD DISK SYSTEMS 


COMPUTE-R-CADEtm 

WE CARRY THE 
REVOLUTIONARY GAME 
ARCADE BOOTH FOR ATARI 
AND APPLE COMPUTERS! 
CALL FOR INFORMATION AND 
PRICING 


MICROCOMPUTER BUSINESS INDUSTRIES 


Appletime' “ Clock Card 
VIP^^I Card. (The Ultimate 
graphics interlace -f cable) 

All other VIP’’’^ Cards 

(See advertisement this Byte) 


S 89 


$99 

$CAL 


COMPARE! 

/ WITH 

DRIVES FOR / CONTROLLER 
APPLE / $429 

/ ADD-ON $359 

Hard Disks + 6" Disks for Apple, TRS-80 $CALL 
Apple Computer Products $CALL 


PRODUCTS • PLEASE CALL 
OR WRITE FOR CATALOG. 


MODEMS 

Hayes Micromodem II 
Hayas Smart modem 
Hayes Chronograph 
Novation Cat 
Novation D-Cat Modem 
Novation Apple Cat II 
Novation Auto Cat 


DtSKETTES (Boxes of 10) 


CERMETEK 

1200 baud modem 


$289 

Verbatim Datalife 

$ 24-9 

$229 

Verbatim 8" 


$199 

Double-8lde/DO 

$ 39-9 

$145 

RAM CARDS 


$165 

Davong 16KCard 

$ 89 

$339 

Microsoft l6KCard 

$129 

$209 

T and G PRODUCTS 


$CALL 

Game paddles 

Joy Stick 

$ 29 
$ 44 


Selecta-port Expander 

S 49 


MONITORS 

Zenith ZVM-121 Phosphor 
15 MHZ 

NEC 1201 Phosphor 
20 MHZ 

NEC 0112 Composite 
Color 

NEC 2112 RGB Color 
Amdek 300 Phosphor 
Amdek Composite Color 
Amdek IBM Compatible 
Color 


$119 

$179 


$25£ 

$289 


$25£ 


$335 
$899 
SI 85 
$355 


eo COLUMN CARDS 
FOR APPLE 
WesperSOCard 
V i s i 0 n 80 C ard (VI sta) 

Videx 80 Card 

MISCELLANEOUS 
APPLE PRODUCTS 
Enhancer II $ 

DanaAppleFan $ 

Sup R Mod $27-9f 


$749 


IN COLORADO (303) 279-2727 


iViV»V*%ViViVAViVi 




CALL “THE COMPUTER-LINE”™ 

1-(800)-525-7877 


COmPUTERWORLD INTERNflTIONflU INC. 

SUITE 133, P.O. BOX 81, WHEAT RIDGE, COLORADO. U.S.A. 80034-0061 



RETAIL: 1019 BTH STREET 
GOLDEN, CO 80401 


TERMS: RETAIL/MAIL ORDER: ADD 1% SHIPPING (MINIMUM $2.50) - UPS GROUND. 

WE HONOR ALL MANUFACTURERS WARRANTIES AND EXCHANGE FAULTY GOODS IMMEDIATE 
SPECIALISTS IN APO AND INTERNATIONAL DELIVERIES. 
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comnnoi 

Here’s the way to keep up with the latest 
applications in this dynamic held. 

Subscribe to Computer Graphics 
^fl i^B^B^V ^B World. It’s the monthly 

^B ^B ^B ^Bj^H^B ^B ^B^B^B ^B^B^H magazine that deals exclusively with 
^B ^B ^fl ^B ^B ^B ^B^V ^B^B computer graphics applications across 

^B ^B ^B broad spectrum of interests. 

Applications are explored from the user’s perspective. Areas covered include CAD/CAM, exploration, 
cartography, engineering, education, business systems, transportation, medicine, architecture, art, energy, 
training, communications, marketing, printing, video, microprocessors, data analysis, management, 
construction, etc. 

You’ll also get the latest news on hardware and software developments, meetings and conferences, 
personnel changes. 

Subscribe today. Use the postage paid postcard below. Or call (800) 331-5959 in the continental U.S.A. (In 
Oklahoma please call (918) 835-3161) and you’ll have all the latest ideas in hand!” Computer Graphics Worlds 
RO. Box 122, lUlsa, Oklahoma 74101. 





* 3 

AMCSTROifa 


SCALE MODEL OF 
CASBOH BLACK CBY5TAUJTE 


PteasB send me Computer Graphics World for one year {^2 Issues} 

Rates: $30 U.S.; $35 Canada & Mexico; S40 Foreign; S75 Foreign Airmail 

□ Check Enclosed □ Bfl[ Me □ Visa □ MC AccL No_ 


Cardholder's Signature. 


. Expiration Date 


Print Name. 


.Title. 


Company. 


Street Address. 


□ Home 
_n Business 


City ____ 

Please Circle One Number 
10 Manufacturer of Computer 
or DP Hardware^ Peripherals 
20 Manufacturer (other) 

30 DP Service 
Bureau/Sottware/ 
Pianning/Consulting 


. State, 


40 Public Utilrty/Communications 
SystemsTranspOrtation 
50 Wholesale/Petal I Trade 
60 Rnance; Insurance.' 

Real Estate 

70 Mitiing/Construction' 
Petroleum/ Refining 


75 Business Service (except DP) 
80 Educatlon.'Medlcine/Law 
85 Govemment-Federal/State.'Local 
90 Printing/Publishing/Other 
Communication Service 

95 Others_ 


pciulWell 


L006 









































Computer Graphics World 
Publishing Company, Inc, 

P.O. Box 122, 

Tulsa, OK 74101 


POSTAGE PAID BY ADDRESSEE 


compuiQi 

GRAPHICS 

WORLD 


The most complete picture of the compu¬ 
ter graphics industry today . . . and 
tomorrow. 

Computer Graphics World will help 
you stay current with all of the innova¬ 
tions, changes and trends in the indus¬ 
try. Also it will help you understand 
where and how the new technologies apply. 

In-depth information. Youll read features that explore 
computer graphics applications from the user's perspective 
in almost eveiy industry and profession. Technological sur¬ 
veys give you a practical look at the hardware and software. 

Up-to-date news. You'll get the latest news on indus¬ 
try developments.. . trade shows, conferences, meetings 
and other special events ... personnel changes and promotions. 

Insight. You’ll get the ideas and views you need to understand the rapidly changing industry. Leading 
authorities discuss their roles and particular interests. Reviews of new books give you a look at the ideas 
behind the developments. Letters to the editor present the opinions of the computer graphics community. 
Subscribe today. Use the postage-paid postcard below. Or call (800) 331-5959. 


lisf THE 

UNITED STATES 


BUSINESS REPLY CARD 

FIRST CLASS PERMIT NO 3 TULSA, OK 74101 
























ENERGY DRAIN VS. SECTORS TRAVELED 



Figure 1: Energy drain for kyperwarp engine use. The drastic in¬ 
crease in energy use over distances greafer than /oursecJors em¬ 
phasizes the need to plan movement within the galaxy so that 
only short jumps are required. 

craft. You should also know how to conserve energy dur¬ 
ing hyperwarp and when using the twin ion engines. 

To properly prepare to wipe out your enemy, your 
battle plan should be designed around three priorities} 
survival, defense of starbases, and energy conservation. 
The main objective of course is survival (no easy task at 
the Commander level). 

To begin the attack, switch to the Galactic Chart and 
press 'T" (the Pause command). Now, it's study time: 
note the locations of your starbases in relation to the 
enemy's ships* This should help you plan your hyper¬ 
warp jumps from sector to sector more efficiently. The 
early-game strategy for defending starbases will include 
determining the starbase under attack and eliminating the 
fastest-moving enemy squadrons first. (Never go after a 
four-ship enemy squadron first, because you will find a 
starbase surrounded before you know it.) 

You won't be able to figure out which starbase is first 
on the Zylons' hit list right away. It may take 150 to 200 
centons (time units) of tracking enemy squadron 
movements to decide. In this interval, you should have 
blitzed your second or third two-ship squadron. Pick a 
nearby two- or three-ship fleet (they are faster!) and at¬ 
tack it, A caution: don't stray too far from the galactic 
center until you're certain which starbase to defend. You 
don't want to waste energy crossing the entire galaxy to 
begin your starbase defense. Don't forget about passing 
centons. Check the galactic chart during lulls in the 
fighting and note enemy-squadron movement. Don't 
forget to make your hyperwarps short jumps to save 
energy. Figure 1 shows the energy units used compared to 
hyperwarp distances out to nine sectors. Notice the large 


energy increase for five sectors or more, and again over 
eight sectors. Once youVe identified the starbase under 
attack, mop up the sector you are in, if you feel there is 
time, and move to defend your starbase. 

As your attack continues, you should stay near the 
starbase under attack and let the Zylons come to you; 
but watch the tricky Devils—when you least suspect it 
they will switch starbases and begin moving to a new 
target. Continue to wipe out the two- and three-ship 
fleets first. Once you've done that, the pressure is off 
your starbases. Now that I've laid out the overall 
strategy, let's proceed with the fun part: wiping out the 
evil vermin. 

Behind Enemy Lines 

While in an enemy sector and attempting to destroy 
Zylons, your objectives are survival and energy conser¬ 
vation. The main energy drains inside the sector result 

continued on page 392 


PUT YOUR 
COMPUTER 
IN CONTROL 
WITH THE RX-10 

The RX-10 is THE missing link between any computer 
system and the AC power lines to provide automated 
remote control of anything electrical in or around your 
home or office utilizing remote switches such as the 
BSR-XIO® and LEVITON modules. 

The future is now; there has never heen a beffer fime 
fo put your compufer in compiete ton fro/. 



Fecstures ond Appikotions: 

Ufi/izes odvonced OWOS4S/ techno/ogy 
Direct /rne interface: compiete 256 channel control 
Eosy fo progrom and use, cost effect rue and compact 
Extensive documentation d program exomp/es inciuded 
Reduction of excessive electrical hf//s 
AutomotJon of security and lighting systems 

BSft ''Sysfem X40 is o nodemork ot BSR, Ltd, 

LiVtTON js a trademark of Leviron Mfg. Co,, fnc. 


Contact us for more information and order forms, 
Deo I or Inquiries Invited. 



Avaibble From: 

ENVIRONMENTAL CONTROL SYSTEMS 

g319 Wtitowview Lar>B » HotJSToa Texas 77OB0 ■ {713} 464-1717 
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Videosyncrasies 

Anyone who has not been a Star Raider might not 
understand the fascination that envelops one when 
playing the game^the many hours that go into learn¬ 
ing how to swerve away from incoming photon 
torpedoeSf the frustration of losing control of the ship 
while in hyperspace and then emerging in some empty 
nether region of the galaxy while the dastardly Zytons 
surround and destroy your last starbase. Atari's Star 
Raider is the first, and so far the best, of a genre that 1 
call "sit-in-em" games. 

Let me explain that, as a Star Raider, you are actual¬ 
ly sitting in your ship, seeing stars, Zylons, starbases, 
and the rest of a vast galaxy whiz by as if you were 
looking out a window. Don't confuse Star Raider with 
the more common "map" games like Space Invaders or 
Pac-Man, where you look down at a map of yourself 
and your opponents. In Star Raider, you are pilot of a 
one-man ship with all the expected properties of a 
military vessel capable of roving the galaxy: it has 
weapons, defenses, and communications equipment; it 


has inertia; it can be damaged and, when it is, you are 
in trouble. 

Although map games have their place (as evidenced 
by the continuing popularity of chess), this is the type 
of game that best employs the power of the computer, 
because it uses the computer to give you capabilities 
that would otherwise be impossible. It puts you 
somewhere you could not normally go, I must admit 
that "sit-in-'em" games are now the only type 1 will 
stoop to conquer. My jaded imagination can no longer 
be excited by watching my "blip" shoot at the com¬ 
puter's "blip" on a screen —foo impersonal 

Star Raider is probably the single greatest con¬ 
tributor to the sales of Atari's 400 and 800 series com¬ 
puters. People seem to buy the computer just to get the 
game, and then they find out that it can be useful in 
other ways too (but Star Raider still gets top priority). 
If you re thinking about writing a game for personal 
computers, Star Raider is the one to beat. 

Here's a collection of notes and observations I have 

T&xt box continued on page 3S8 




Apple users. THE SOURCE" 
and transend: Tbgetherfor 
the first time 


for only $ 89 . 

Buy our $89 TVansend state-of-the-art data 
communications software and membership in 
THE SOURCE, AMERICA S INFORMATION 
UTILITY®^, is included. This combination 
allows you to easily access one of the world's 
largest information services for up-to-the- 
minute news and sports, stock prices, travel 
services and much more. 

An optional 260-page Source User's 
Manual is available for $19.95. Your dealer has 
complete details. Call 800-227-2400, ext. 912 (in Calif, 800-772-2666, 
ext- 912} for the name of your local TVansend dealer. 

Offer expires Oct. 1, 1982, 

Apple la a trfidemark of Apple Computer lac. 

THE ^URCE aitd AMERICA'S INFORMATION UTILITY are oervke marks of Source Telecamputing CorpL, 
a Hubaidiary of The Readur'a Digest AsmciuticKn Inc. 


SSM Microcomputer Products Inc. 

2190 Paragon Drive, San Jose, CA 95131 
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Advflfllaamftni 


A Computer That 
Writes Programs 
For You. 

What will they think of next... ? 


Technical Review 
by Wayne Hepbum 


QUIKPRO + PLUS \s a new breakthrough in 
software for microcomputers from ICR- 
FutureSoft, 

Until now, whenever you wanted a new 
separate program in BASIC (Microsoft 
Basic/MBasic/Bask 80/Oasis Basic), you 
had to spend a lot of dollars for it, or a lot of 
hours creating it (if you have the 
know-how). That's all in the past now. 

Anybody who can turn on a computer can 
write a program, quickly, with this new 
Quikpro + Pius software which generates 
programs for you, Onikpro + Pius is the in- 
venhon of Joseph Tamargo of Florida, His 
brilliant approach to program writing allows 
you to tap the real power and speed of your 
microcomputer, and ft is about time this hap¬ 
pened. 

[ interviewed him to find out more about 
Quikpro -i- Pius and pass this valuable infor¬ 
mation to you. He told me ^*The best part of 
this software is that it gives you a separate 
custom program every time you use it. The 
resulting program is produced, error-free, in 
BASIC (Microsoft Baslc/MBaslc/Basic 
80/Oasis Basic, as appropriate to your 
system) for you by Quikpro + P/us, What's 
more, you can list your new program, look 
at it, see what makes It tick, and modify it as 
you wish/' 

You can also, customi 2 e, enhance* alter, 
and even copy the programs you create with 
Quikpro-f Plus. This is because programs 
created by Quikpro + P/us are structured, 
easy to follow, and include many RE¬ 
MARKS statements right in the program 
listing. I don't know of any other software 
with the flexibility and ease of use I found in 
Quikpro + Plus. 

HUNDREDS OF APPUCAHONS... 

For Education, Business, Hobby, Home, 
Science, Personal, etc. a partial list Includes 
programs like these: Rnancial Forecasting, 
Expense Planning, Data Access and 
Retrieval, Modeling, Record Keeping of ail 
kinds. Statistical Data Banks* and much, 
much more. Quikpro+ P/us cuts the time it 
takes to generate a new custom program 
down to a few minutes. That’s true. I saw a 


letter from a user who created a separate 
program in Basic within fifteen minutes after 
reading the dear, simple, complete 
Documentation & Operating Manual for 
Quikpro + Plus. The software wiD generate 
File Handling and Data Entry Programs in a 
file format, drawn tight on the screen by 
user. Programs created by Quikpro-1-Plus 
produce standard ASCII Data Flies allowing 
data to be easily accessed by other pro¬ 
grams, other micro's, and even main frames. 

HOW IT WORKS... 

The operation of Quikpro + P/us is simple 
and easy. On your screen you answer ques¬ 
tions which appear in plain English. The 
answers generate error-free Rling & Data 
Entry Programs for you...Instantly. This 
completely eliminates the tedious and time 
consuming development you normally go 
through to write a program. Since the in¬ 
structions are right on the saeen you don't 
need any programming skills to operate 
Quikpro + Plus. Quickly, you get a fully in¬ 
dependent new program ready to run on 
your system. After you create the new pro¬ 
gram you can remove Quikpro + Plus and 
stick it on the shelf until the next time you 
create a custom program. 

PRINTS REPORTS & MANUALS... 

There is a full report printing capability put 
into your new separate program by 
Quikpro + P/us. You can even print out in 
formats different from the Rle Format you 
used without altering the Record Data. Or 
you can selectively print portions of Files or 
selected fields from selected Records. Just 
about anything you want can be reported 
out from the Data Base associated with the 
new custom program you wrote. 

PERFORMS CALCULAnONS... 

You can perform all manner of computa¬ 
tions among various fields In each record. 
You can selectively calculate and print 
resulting data only, or Data Base and results, 
or alter Records by calculation results* and 
so forth. The possibilities seem unlimited. 
And keep In mind that the power and 
features \ am talking about end up in the 
separate new custom program 
Qu/kpro + PItis writes for you. 

This software is ready to ship immediately 


and you can start writing programs the day 
you get in. In fact, ICR-FutureSoft 
guarantees your satisfaction or you can 
return it for a full refund in ten days after 
delivery. How's that for confidence? Mr. 
Tamargo said "There isn't any risk to 
us...our product works like it's supposed to 
work and users are very well satisfied. We 
are glad to guarantee satisfaction.” 

You get Qurfcpro + P/us by mail or phone 
directly from ICR-FutureSoft. Just write 
them, or call their Toll-Free phones and 
specify your model and version re¬ 
quirements from the list that follows; 

For CP/M with Microsoft Basic $259 

(same as MBASIC/Basic 80) 

APPLE • INTERTEC • NORTH STAR • 
OSBORNE • XEROX 820 • HEATH/ 
ZENITH • CROMEMCO • ALTOS • 
FtADiO SHACK TRS80 • or any system 
reading CP/M 8" Single or Double Den¬ 
sity. 

For MS / DOS Operating System $259 

IBM/PC • WANG 

For TRS/DOS Operating 5|»tem 

Radio Shack TRS80 Mod 1,111 $ 149 

Radio Shack TRS80 Mod II, 16 $189 

For ATARI Microsoft Basic $ 189 

For OASIS Operating System $349 
ALTOS • COMPUCORP • CROMEM¬ 
CO • DELTA PROD ■ DIGITAL 
GROUP • DIGITAL MICROSYSTEMS * 
DYNABYTE • GODBOUT • IBC INDEX 
• INTERSYSTEMS • NORTH STAR • 
ONYX • SD SYSTEMS • TRS80 II • 
VECTOR GRAPHIC • VORIMEX 
Send check or money order [Florida 
residents and 5% tax) to ICR-FutureSoft, 
Box 1446 G, Orange Park, FL 32073 or if 
you have Visa or Mastercard, Call Free 24 
hours daily, seven days a week... 
1^800*824*7888 ask for Operator ^843 
California 1-800-852-7777 Operator m3 
Hawaii/Alaska 1-800-824-7919 Op ^843 

Operators cannot give technical help, 
accept orders only. Technical support call 
1-904-269-1918. 

Software Dealers can handle this soft¬ 
ware. Contact ICR-FutureSoft Customer 
Service at 1-90^269-1918 or write. 
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NEVADA 

FORTRAN 

>i9as5 


DISKETTE AND MANUAL 


Uiist a beautiful compiler 
that’s a pleasyre to use! | 

Perfect for Teaching Fortran. 

Perfect tor Learr^tng Fortran. 

Perfect for Scientists and Engineers. Advanced featufes include 
IF.. THEN.. ELSE., constructs, COPY staternenl, a very nice 
TRACE Style debugging, and ISO vertjal error messages. What's 
rr>orei you can intermix iri'line Fortran ar>d Assembly Language 
statements for those special Micro needs’ Gel yours, today! 


NEVADA 

PIIjOT 

$ 149.95 


DISKETTE AND MANUAL 


Why has Nevada PILOT I 
become so popuiarT It's I 
definitely easier to learn than ' 

Basic. The documentation 
{146 pages) by Professor Starts weather is exceptional! And. It 
meets ail the PILOT—73 standards with many new features. 

You can quickly write use^interaciive programs much easier 
than with Basic. Order yours now! Diskette and manual corries 
with to FREE programs. 


NEVADA 


COBOL 


$ 199.95 

DISKEHE AND MANUAL 


Nevada COBOL is based upon I 
the ANSI—74 standards with! 
many advanced features. It’s" 
field-proven with thousands of 
users world-wide in Business, Government and Education. The 
excellent documentation {153 pages) is used as a classroom text 
at a number of cofleges. 

Because of Nevada COBOL's superior design, it requires about 
half the memory of competitive COBOL compilers. This major 
advantage Is just one reason many business programmers are 
switching to Nevada COBOL 

And. lots of students are using Nevada COBOL because It’s the 
affordable, easy to use COBOL! Order yours now! 

Also available: COBOL Appitcatlon Packages Book 1 ..$24.95 
Nevada SORT ...$119.96 Nevada EDIT ...$119 95 

All our software requires the CP/M operating system, 32K 
RAM, one disk drive, CRT or video display and keyboard. 
Available on 0" standard single density or diskettes for 
Apple II, Osborne I, North Star, MIcropoiis Mod II. Superbraln, 
TRS—80, IBM—PC and many other microcomputers. Dealer, 
Distributor, O.E.M Inquires invited. 

COD’S WELCOME 


ELUS COMPUTING 


SOU 41st Avsfiye, 

Ssii Ffsncisce, CA 941^1 


( 415 | 751-1522 


Tnd5«fi4fKi: CPjM. OigHai TRS~90. tantfr Corp. Applff 1^. .ApfHB CotrqiulBr Osbocne t 

Oabqfrtt ComowWf Qatp . IBM Mwniitionju &u5irMtw Wiicrunw. F)li^ CbrrKJulmg. 
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made after, HteraUy, several hundred hours of playing 
the game. These tricks and considerations, as well as 
those Mr, Harris mentions, are the ones that I now 
employ whenever ! play Star Raider. If you are a 
beginner to the game, perhaps you might want to con¬ 
sider waiting to read this--a large part of the enjoy¬ 
ment of the game is learning how to win. 

Understanding the Zylons 

• Never lose sight of the fact that the name of the game 
for the Zylons is destruction of your starbases. To do 
this, they surround a starbase, cut off its supplies, and 
kill it, then build two ships out of the wreckage. 

• Ortce a starbase is surrounded, you have only a cer¬ 
tain amount of time to save iL 

Planning 

• Remember that while you are docked at a starbase, 
you can view the galactic chart and set up for your 
next hyperspace jump. That way, when ^'transfer com¬ 
plete'* appears on your screen, you can immediately 
enter F (Forward view) and then H (hyperspace). Not 
only does this save time, but you get to watch the 
repair ship flash by (and probably scare the dickens 
out of its crew). 

mZylon task forces vary in size, but the smallest ones 
always move toward starbases the fastest; wipe them 
out first. 

•Zylons jump into hyperspace on time units ending 
with .00 and .50, so check the time when you're plan¬ 
ning your next hyperjump—if the clock is between .40 
and A9 or between .90 and .99, its worth your while 
to wait and watch time—they will very likely move 
out from under you if you dont. 

•As long as your subspace radio is working, you will 
get a message whenever a starbase is surrounded. 
Early in the game, when there are a lot of fast Zylon 
squadrons around, it's best to go to the starbases aid 
immediately. 

•If you know you cant save a surrounded starbase, 
admit defeat and go in and blow it up yourself as soon 
as you can (see the next section on how to hyperwarp 
directly to starbases). You'll be penalized, but not as 
much as if the Zylons had done it; and this way, they 
dont get to use the wreckage to build more ships. 

Saving Energy 

• // you want to, you can turn off shields, etc.. to save 
energy during hyperwarps. 

• Yoif can usually hyperwarp directly to a starbase by 

centering the indicator on the attack-computer display 
as you enter the starbases sector. This lets you *'coasf* 
right up to the base. Text box continued on page 390 
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IBMPC 

192K 
RS232 SERIAL 

$499 

.•mWhat’s the catch? 


1YEAR 

WAmANTY 


Take a good look. This is the face of 
things to come. On one board in one siot, 
you get 192k of additional memory and a 
serial printer port. If you look close you 
will see the board has room to expand to 
2S6k. You can even add a parallel port on 
the same board. And If that Is not enough, 
by the time you read this we will have 
added another useful option — a real 
time clock, 

IBM DIDN’T MAKE IT SIMPLE 

Well that’s good, because simple 
usually means IlmltatlDns, and so far we 
have not found a lot of limitations. It Is 
hard to pick IBM cards when you have 
only five slots. Now lets see. If you want 
graphics and color you buy one board. 
And If you want a printer port you buy 
another. Or you buy a monitor adapter 
and you get a printer port on the same 
board. When you want to add serial com¬ 
munication it's another board. Add some 
memory at 64k per board. Wait a minute. 
Thats two plus one, plus one, plus one 
more, minus one If you don't want 
graphics — HELPIl Your PC is now a 
mass of boards and you still want to do 
more. Not only that, but you now have 
spent so much money on boards you 
may have to compromise somewhere 
else in your system, 

A QUICK SURVEY 

We decided the answer was a board 
that could do several Jobs and use a 
single slot. First we called IBM to find 
out what kinds of boards and accessor¬ 
ies are sold In what percentages. Wrong 
question. You would have thought we 
had asked what was on the missing 18 
minutes of the Watergate tapes, because 
that’s what we got — a long silent pause. 
The official answer was '‘that informa¬ 
tion is not available to non-IBM people." 
So we started calling dealers and askmg 
them. Turns out that about 85% of the 
systems they sell have the monitor board 
with the printer port. The next most pop¬ 
ular item is the asynchronous serial 
board, and then memory. Almost all of 
the salesmen we talked to tried to tell us 
we didn't want IBM 64k memory boards, 
and they would be happy to sell any num¬ 


ber of aftermarket boards for prices rang¬ 
ing from $795 to $1195. A.C. Nielsen 
would be proud. 

HOW IT’S DONE 

Land. Printed circuit area is called 
land. If you have enough land, and you 
are real clever in how you use it, you can 
"grow" everything you want on one 
board. In this case we have enough (and 
to do alt the popular things. First 192k. 
This combined with the 64k in the PC 
gives you 256k. Just the right number. 
Count 'em. Nine per row of 64k bit chips 
so you get parity checking. Our board 
comes standard with an RS232-C serial 
port. All of the good things like solder 
masking, silk screening of parts !oca* 
tions, and of course gold plated con¬ 
nectors are standard. Each board Is test¬ 
ed and burned in. 

For an additional $50 you can get a 
parallel printer port. On the little land we 
have left we are adding a real time clock 
which you can have for $50. You can put 
in your own row of chips to Increase the 
memory to 256k, but we won't warranty 
your row of chips. For $100 we wilt add 
them to the board, test, burn in, and war¬ 
ranty them. 

AN OFFER YOU SHOULDN’T REFUSE 

One of the best things you can use 
the PC for is a spreadsheet program like 
Visicalc. That's how we figured out ex¬ 
actly how much this board cost us to 
build and how much to sell it for. Then 
we discovered Supercalc. All the things 
we liked about Visicalc are in It, and all 
the things we did not like are corrected, 
h addresses all the memory (256k), and 
in fact will address 512k if you have It. 
Now the offer. If you buy the package 
from us, the board and Supercalc, it will 
only cost you $675. Look around. You 
don't have to take our word for it. But 
you should. The offer is only good if you 
buy them both at the same time. 

FALLS LIKE A ROCK 

Clever design, mass production, 
and the fact that we do it all on one 
board is how you get so much for so little. 


We sell direct to you. No dealer or dis¬ 
tributor profits are added on. And guess 
what else. If the prices of the most ex¬ 
pensive components, the memory chips 
comes down, we will reduce our prices 
even more. Be sure to give us a call be¬ 
fore you buy, you might be in for a pleas¬ 
ant surprise. 

SATISFACTION OUARANTEED 

Our warranty is 1 year parts and 
labor. We include the schematics with 
each board. We also sell diagnostics on 
diskette for $10. We will repair any board 
returned for warranty repairs within 48 
hours of receipt or we will give you a new 
board. And to top it off^ if for any reason 
you are not satisfied, you may return the 
board to us within 30 days for a full re¬ 
fund. Period, 


192k and Serial Port.. $499 

64k more, add.!.$100 

Parallel printer port..$50 

Real time clock... $50 


California residents add BVz % Sales Tax. 

SHIPMENT 

By UPS. We pay the freight. 

PAYMENT 

Cash, cashiers check, or money 
order. Visa and Mastercard accepted. 
Personal checks will require two weeks 
to clear. 

TO ORDER 

Outside California (800) 421-7103 
California (213) 870-3718 


QUBIE' 

DISTRIBUTING 

1 70S Mfewmrf Btreef 
Bmnfmrnonlcm, CA 90404 
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Text box continued: 

• If you cant swerve in time, its best to blast incoming 
enemy rounds: photons cost you 10 mergs, but taking 
a hit costs 100 mergs (plus damage). 

Battle Techniques 

•Note that your fired photons never go above the 
horizontal crosshair on your screen, so it seems ad¬ 
visable to keep Zylon ships below the crosshair too. 
•Any hits that you receive toward the center of your 
screen seem to do much more damage than those on 
the periphery. 

Damaged Equipment 

• Use the sector scanner only as a backup device for 
the times that your computer is out of commission. It 
takes too long to adjust your course by using the sector 
scanner; rather, leant to rely on the instruments and 
the attack-computer display. 

• When your ion engines are damaged, note that the 
velocity indicator flickers between 0 and 12; if you 
then try to select a speed, the speed indicator flickers 
between 0 and 6. If you re going after a Zylon who 
damages your engines, don't touch the speed controls. 

• Your hyperwarp engines can be used within a sector 
if your ion engines are damaged. Simply abort hyper- 
warp by selecting speed 0 when you get to where you 
want to go (youll lose the speed advantage described 
above, and it'll cost 100 mergs to abort the 
hyperwarp). 


Videosyncrasies or Things 
That Happen but Shouldn't 

• The animation slows for several seconds after an ex¬ 
plosion; it may speed up at an inopportune moment. 
The effect is that your ship responds slowly as you try 
to line up on a Zylon, then, all of a sudden, his ship 
zips in and fires very quickly. 

• When looking through an aft view, always turn 
toward incoming enemy rounds to avoid being hit. 
•At the higher difficulty levels, same enemy rounds 
may seem to go by but still score damage. 

• The tracking computer is a hwidy tool; learn to use 
it, but match out: if you destory a Zylon in front of 
you after he has fired, the tracking computer will 
switch to aft view and the enemy round will score— 
learn to swerve if this happens. 

Further Fun 

•It seems to help your cause if you call the Zylons by 
name. Suggestions are: 

Vermin Zy loons 

Villa i ns Zyklow ns 

Nasties Zy larks 

Dastard Hey You! 

• If you think you're getting good at it, try playing 
Sudden Death (Warrior level with no shields). 

Damn the photons! Full speed ahead! , . - CPF 
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rback issues for sale 



1976 

1977 

1978 

1979 

1980 

198! 

1982 

Jan, 




S2.75 

S3.25 

S3.25 


Feb. 



S2.75 

S2,75 

S3.25 

S3.25 

S370 

March 



S275 


S3.25 

S370 

S370 

April 



S2.75 

$2.75 

S3.25 

S3.25 

$3.70 

Mziy 


$2.00 

S275 

S2 75 

S3,25 

S3,25 

$3.70 

June 


$ 2.00 

S275 

S275 

S3.25 

$3.25 

$3.70 



1976 

1977 

1978 

1979 

1980 

1981 

1982 

Jufy 

S2.00 

S2,00 

$275 

S2.75 

$3,25 

$375 

$3.70 

Aug. 


52.00 

$275 

$275 

$3.25 

$3.25 

$3,70 

Sepr, 


$2.75 

S275 

S2.75 

$3.25 

$3.25 


Oct 



S2.75 

$2,75 

S3.25 

$3.25 


Klov- 


$2.75 


$3.25 

S3.25 

53,25 


Dec, 


$2.75 

$275 

$3.25 , 

$3,25 

S3.25 ! 



CIrde and send requests w!th payment to: 

BYTE Magaz»ne 

70 Main St, Peterborough, PJH 03450 
Attn: Back Issues 

The above prices rnclcrde postage in the US, Please add SI OO per copy for 
Canada and Mexico: and SZ.OO per copy to foreign countries. 


* Payments from foreign countries must Pe made in US funds payable at a US 
bank. 

*Pfease allow 4 weeks for domestic delivery and 8 weeks for foreign 
delivery. 

name ___ 

address_ 

city_state__ zip __ 
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TECHNOLOGY ADVANCES 



THE LAST MEMORY^" is a high performance 64K memory module for 8 bit SlOO systems. This board uses 16K 
byte-wide static RAM's which eliminate the timing and reliability problems associated with dynamic RAM boards. 
The 2K by 8 architecture of these RAM’s allow high density and low power consumption, a characteristic not found in 
most static memories. This architecture also allows the use of 2716 type EPRPOM’s in place of RAM IC's with no 
modification. As a result, this one board provides total system memory. THE LAST MEMORY^" is avaibble 
starting at less than $100.00 


LASTING MEMORY^" is a combination EEPROM (Electrically Eraseable PROM)/EPROM/RAM memory module 
for 8 bit SlOO systems. This board includes an onboard EEPROM programmer which programs and erases 2816/2815 
type EEPROM's with normal memory write instructions ^ no special software is required. Erasing and writing may be 
performed one byte at a time * no need to start over to make simple changes. Programming may be performed in any 
socket ■ EEPROM’s can be tested and used without moving them. EEPROM’s, 2716 type EPROM’s, or 16K byte¬ 
wide static RAM’s may be located in any of the 16 memory sockets for a total of 32K bytes of memory. LASTING 
MEMORY is available at $299. 


The VIB1^“ is an intelligent VO mapped CRT controller for use within SlOO BUS (IEEE 696) systems. It incorporates 
all the video display capabilities of a stand-alone smart terminal. Some of its outstanding features include: 80 
characters x 24 lines with an independant 25th line; full ASCII character set including control characters; graphics 
characters set; six visual attributes which can be used in combination; extensive screen editing and screen read 
capabilities. The VlBl^’" will be available in the 4th quarter 1982 at less than $300. 


idcaLink™ is a high speed FSK modem which plugs into the SlOO BUS (IEEE 696) and connects to a standard 
telephone in place of the handset. It is Bell 103/202 compatible offering both 300 Bps full duplex and 1200 Bps half 
duplex. All signal processing is performed digitally for long term reliability, idea Link™ will be available in the 4th 
quarter 1982 at less than $300. 



static memory systems inc. 

401 State Bank Center 

Freeport, IL 61032 (815) 235-8713 

9 A.M. to 4 P.M. Mon. - Fri. 


MC VISA accepted 
AH prices net, FOB Freeport, IL 
OEM discounts available 
Dealer inquiries invited. 
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Address 


City-state_Zip_ 

Add applicable sales tax plus S2.50 postage and handling for the first 
book, $1.00 for each book thereafter. 


New Titles 

for the computer professiona 
Now at 

The Professionals’ Information Center 

1. Data Communications lor Microcomputers Practical Experi¬ 
ments for Z80 Based Microcomputers by Nichols. Nichols and 
Masson. Emphasis is on the practical! 352 pp. S12.95 paper 

2. Microprocessor Development and Development Systems 
edited by Vincent Tseng. Written for professionals by specialists 
atTI, Motorola. Intel, Tektronix, HP etc. 224 pp. $29.95 

3. Teletext and Videotex in the United States: Technologies, 
Markets, and Public Policy Issues by John Tydeman et al. 
Indispensable! 356 pp. $34.95 

4. Quality Assurance for Computer Software by Dunn and 
Uliman, The answer to software development and maintenance 
problems, 352 pp. $24.50 

5. The Local Network Handbook a Data Communications Book 
edited by G. R, Davis. Technology, software, equipment, imple¬ 
mentation. applications, available products. 260 pp. $26.95 paper 

6. The Devil's OP Dictionary by Stan Kelly-Bootle. A spoof 
dictionary based on the author s knowledge of computer technol¬ 
ogy and customs of the computer community. 160 pp. $7.50 
paper 


McGraw-Hill Bookstore 

1221 Avenue of the Americas, New York, New York 10020 
Please send me the following; 

. — — —-—copies 

of hook# 1 2 3 4 5 6 

Check or credit card: MasterCard □ Visa □ Amer Exp Q 

4cct No.^-Expires_ 

Name_ 


m 


McGraw-Hill 

Bootetorc 

Your Headquarters for Computer 
Books from All Publishers 


Just Released! 



Text continued from page 385* 

from hits from enemy photons and using the twin ion 
engines. By far the most important of these is avoiding 
being hit by enemy photons. Each photon hit costs 100 
mergs (energy units) and causes damage. Damage not 
only reduces your chances of survival, but certain kmds 
of damage will mean an unplanned trip to the nearest 
starbase for repairs. This extra trip could cost 300 to 800 
mergs or more. Eight hundred mergs is equivalent to 
about eight final-score points, or the difference between 
ranks of Star Commander 1 and Star Commander 2, 

The ion engines should seldom be needed in the enemy 
sector. As your ship comes out of hyperwarp and coasts 
to a stop, three different types of enemy movements will 
be found: ships with no movement, fast-moving ships 
that will seem to approach you but then retreat, and ships 
coming on at full-speed attack. Notice that ships within 
120 metrons (distance units) will always attack, become 
visible, and be within photon range. 

Don't trust your tracking computer to lock on to the 
nearest enemy vessel. If you are not immediately under 
attack when entering a sector, press M {the manual-track¬ 
ing key) to avoid nasty surprises. If a ship is coming on at 
full speed, Just wait for it. When a ship seems to be com¬ 
ing in for an attack, but then takes off in some other 
direction, don't chase it because that's the sucker move. 
Scan the sector for another ship to attack. If you have the 
time and patience and are willing to wait, the enemy will 
eventually come to you, (But don't forget that your star- 
base is under attack while you are waiting.) Early in the 
game at the Commander Level, you cannot afford to 
wait. 

Contrary to what the user's manual tells you, speed 6 is 
not the most efficient way to use your ion engines. 
Energy requirements for shields, computers, and life- 
support systems must be accounted for during the jour¬ 
ney. According to the manual, the energy drain for these 
systems is 2,75 mergs/centron (energy units per time 
unit). Although my tests show a lower energy consump¬ 
tion, the most efficient speed is actually 8 not 6, Figure 2 
shows calculated and measured energy consumed for 
distances of 500 and 900 metrons. The calculated values 
are based on information taken from the user's manual. 
In either case, there is little difference in energy used for 
speeds above 7, 

Engaging the Enemy 

As you come out of hyperwarp and coast to a stop, 
you will often find yourself overunning an enemy ship 
and being fired on before you are ready to defend 
yourself. Try this] As the ship comes within about 150 to 
200 metrons, throw your ship into a hard turn in either 
direction. Hold the turn until the enemy has passed all the 
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' • EVERYTHING FOR YCKIR TRS-80~ • ATARI” • APM£” • PET“ • CP/M™ • XEROX”* • IBM™ • OSBORNE™ • • 

“ TR&aO a iffldtfmark ol Ihe Radio ShacK Dm^ion of Tandy Corp, - * ATARI is a trademark of Alan Inc - 'APPLE s a trademark of Apple CoTp ’ PET ut a trademark of Comrrwdoro 
' CP/M a A irademark of DigildE Research - ‘XEROX is a tradennarh of Xeros! Corp. * IBM is a trademark of IBM Coip - " OSBOBIHE ffi a trademark of Osborne Corp. 


BUSINESS PAC 100 


- «ssedu;i>hin24-Ho«rs 

^ 50'Dav rrionev 


100 Read^-To-Run 
Business Programs 


(ON CASSETTE OR DISKETTE).....includes 128 Page Gsers Manual. 

Inventory Control.Payroll.Bookkeeping System.Stock Calculations. 

Checkbook Maintenance_Accounts Receivable.Accounts Payable. 


ISINESS 100 PROGRAM UST 


name 

1 RtJLETa 

2 AMISOl 

3 DATE 

4 DAYYEAR 

5 LEASEIDT 

6 BREAKER 

7 DEPRSL 

8 DEPRSY 

9 DEPRDB 

10 DEPRDDS 

11 TAXDEP 

12 CHECKS 

13 CHECKBKl 

14 MORTGAGE/A 

15 MCLTMON 

16 SALVAGE 

17 REVARIh 
IS RJKOhST 

19 EFFECT 

20 FVAL 

21 FVAL 

22 LOATiPAY 

23 RECWITH 

24 SIMPOJSK 

25 DATEVAL 

26 AMNUDEF 

27 MARKUP 
20 SIMKFUnD 

29 BOMDVAL 

30 DEPLETE 

31 BLACKSH 

32 STOCVALl 

33 WARVAL 

34 BOH0VAL2 

35 EPSEST 

36 BETAALPH 

37 aiARPEl 

38 OFTWKrTE 

39 RIVAL 

40 EXFVAL 

41 BAYES 

42 VAm?HHF 

43 VALADtMF 

44 ODLiTY 

45 SIMPLEX 

46 TRANS 

47 EOO 
40 QUEUE1 

49 CVP 

50 CONDPROF 

51 OPTLOSS 

52 FQUOQ 

53 FCEOWSH 

54 FI^OQPB 

55 QUEUECB 

56 NCFANAL 

57 PROnUD 
56 CAPl 


DESCRIPTION 

Interest Apportionment by Ruie of the TB s 

Annuity computation program 

Time between dates 

Day of year a partiojlsr date falls on 

Interest rate on lease 

Breakeven analysis 

Straightiine depneciatjon 

Sum of the digits depreciatiort 

Declining balance depredation! 

Double dedining balance depreciation 

Cash fbw V 5 , depreciation tables 

Prints NEBS checks along with daily regi^r 

Checkbook maintenance program 

Mortgage amortization table 

Computes time needed for money to double, triple 

Determines salvage value of an irwcstrnent 

Rate of return on Investment with variable inflows 

Rate of return on investment with constant inflows 

Effective Interest rale of a loan 

Future value of an investrrtem (compound interest) 

Present value of a future amount 

Amount of payment on a loan 

Ej^ua! withdrawals from Investment to leave 0 over 

Simple discount analysis 

Equivalent & nonequivatent dated values for oblig. 

Present value of deferred annuHies 

% Markup anatysis for items 

Sinkirg fund amortization program 

Value of a bond 

Depletion analysis 

Black Scholes options analysis 

Expected return on stock via dlscourds dividends 

Value of a warrant 

Value of a bond 

Estimate of future earnings per share for company 

Computes alpha and be^ variables for stock 

Portfolio selection modd’l.e. whaS stocks to hold 

Option writing computations 

Value of a right 

Expected value analysis 

Bayesian decisions 

Value of perfect information 

Value of additional information 

Derives utility function 

Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 
Single server queueing (waiting line) model 
Cost-volumeijroTrt analysis 
Conditional profit tables 
Opportunity loss tables 

Fixed quantity economic order quantity model 

As above but with shortages permitted 

As above but wHh quantity price breaks 

Cost-benefit waiting line analysis 

Net cash'fksw analysis for simple investment 

Profttability Index a protect 

Cap. Asset Pr. Model analysis of protect 


, etc. 


59 

WACC 

60 

COMPBAL 

61 

DISCBAL 

62 

MERGANAL 

63 

FINRAT 

64 

NPV 

65 

PRIMDLAS 

66 

PRIMDFA 

67 

SEASriD 

68 

TIMETR 

69 

TIMEMOV 

70 

FUPRirHF 

7! 

MAILPAC 

72 

LETWf 

73 

SORT3 

74 

LABELl 

75 

LABEL2 

76 

BOSBOD 

77 

flMECLCK 

70 

ACCTPAV 

79 

INVOICE 

00 

iriVENT2 

81 

TELDIR 

82 

TIM^JSAN 

83 

ASSIGN 

64 

ACCTREC 

05 

TERMSPAV 

06 

PAYNET 

87 

SELLPP 

88 

.ARBCOMP 

39 

DEPRSF 

90 

UPSZOriE 

9) 

envelope 

92 

AOTOEXP 

93 

iNSHLE 

94 

PAYROIJL2 

95 

DILANAL 

96 

LOANAFFD 

97 

RENTPRCH 

98 

saleleas 

99 

RRCONVBD 

100 

PORTVAL9 


Weighted average cost of capital 

True rate on loan with compensating bal. required 

True rate on discounted ban 

Merger analysis computations 

Financial ratios for a firm 

Net presertt value of project 

Laspeyres price index 

Paasche price index 

Constructs seasonal quantity indices for company 
Tififte series analysis linear trend 
Time series analysis moving average trend 
Future price estimation with inflation 
Mailing list system 

Letter writing system links with MAILPAC 
Sorts list of names 
Shipping label maker 
NanYe label maker 

DOME business bookkeeping system 
Computes weeks total hours from timeciock info, 
h memory accounts payable system’Storage permitted 
Generate invoice on screen and prim on primer 
tn memory inventory control system 
Computerized telephone directory 
Time use analysis 

Use of assignment algorithm for optima! job assign. 

In rnemory accounts receivable system-storage ok 

Compares 3 methods of repayment of loans 

Computes gross pay required for given net 

Computes selling price for given after tax amount 

Arbitrage computations 

Sinking fund t^reciation 

Finds (JS^ zones from zfrj code 

Types envelope Iricluding return address 

Automobile expense analysis 

Insurance policy file 

In memory payroll system 

Dilution analysis 

Loan amount a borrower can aftord 
Purchase price for rental fHOperty 
Sale-leaseback analysis 
kivestor 5 rate qf return on convertable bond 
Stock market portfolio storage^valuation program 


□ TRS-80 Cassette Version $99.95 

□ TRS-80 (Mod-I or III), Pet, Apple 

or Atari Versions $99.95 

□ TRS-80 Mod-ll, IBM, Osborne 

and CP/M Versions $149.95 


ADD V3.00 FOR SHIPPING IN UPS AREAS 
ADO M.OO FOR C O.D. OR NON-UPS AREAS 
ADO SS.QO TO CANADA AND MEXICO 

ADO PROPER POSTAGE OUTSIDE OF U.S.. CANADA AND MEXICO 


■CQnPJTHQNlCS 




so 1^. PA5CACK ROAD 
SPRING VALLEY. NEW YORK 10977 

I ASK FOR OUR 64-PAGE CATALOg] 

DEALER INQUIRIES INVITED 


TOL(..p„ 

fyj 

hour 
OA order 
line 

425-1535 


ALL PRICES A SPECIFICATIONS SUBJECT TO CHANGE 
DELIVERY SUBJECT TO AVAILABILITY 
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CHIPS&DALE C 


THE INFLATION FICHTERSI 


• • *SPECiAL«*» 


4 1 Ifi 25(Ha 100+ i I.OS vm. 

+ 1751 OlBk ConlrolEu *16.50 


41 IE 20OTts a/tll.0O 100+ 4 t.1« ea. 

•280ACPU IJJOO 


41 le ] 14.50 100+ tl.SOei. 

B2J1A 14,00 E&, 


4116 ]20ni AitlE-SO I00+ ■ 1.80 «9. 

2716-1 (5V)350nB B/l 9.S0 ea. * 6.25 «i- 

%l 1411 SOOnxfl/* 13.00 

2716 45V]450ht 8/13.75 u.t4.00 «. 

2114L 200n* «/* 14.75 

+2732 (SVHMta 6/17.25 e«,t9.EJO «. 

*4184 2Cl0nj t.e.45 ]00+ 48.25 

2532 <5V)450i 9 8/47.25 eB.l9.00 ea. 

*4164 ISOna 47.45 u. t00+ CALL 

150b* *5.75 100+ CALL 

2764SV 300ns 26 pin 420.00 ea. 


’^6118 200na *5.25 



COWPaTERS 


MECP.C.‘8CXK> 

9Ujig. Ibts 

CBD 

&O01 Con^p 3ZK. 

. 4995.{H> 

4715.00 

e0't2 I/O unit.. 

. 5649.00 

4475.00 

B03] Dull/^InkllBk unit. 

4999.QO 

4715.00 

CWief N^C Prtrfuctt. . 

CA14- 

- 

Aim Compuiera. 

CALL 

_ 

Eagit 11. 

. 42995.00 

CAU 

Eigle IJ... 

.>3995.00 

CAU. 

Sager II <]6tilU... 

. CALL 

CALL 

IBn .p.'C cotnplcl4 (wKh or w/nul hafd dlik) 

CALL 

CAU 

PRINTERS 


Epson nXSO Griptnu Plus. 

= , , — 

CALL 

Cp+On WSO F/T Grapfitra* Plus . 

. _ 

CALL 

E^iBcin HXtOO GnphtTB*: Pki*. 

.... - 

*645.00 

NEC P.C-8023. .. 

t69S.OD 

4465.00 

CALL 

Other hlEC PtinEEre.. 


OkUUti Phnlen 

azA. . . .... 

. 4746.00 

*397,00 

a3A. . 

_ 4595.00 

4645.00 

a4A. 

. *1395.00 

CALL 

PACEMARK2350. 

. 42800.00 

*2200.00 

SmlOi^joroiia PTintEW TP-J. ... 

. 4695.00 

CALL 

Olflbte Printers ^0 {R102]. 

.*27l0jDa 

*1969.00 

PrffWrlOcrr Slarwriler PrlniUnasIjer. . .. 

, . 

CALL 

C. Jlah PWncart.... . . 

. - 

CALL 

SOFTWARE CP/M, IBM, 

Apple, TR5-0O* Atari 


PactiagE 1 IneludEi WudstKr. ^^11 Htuqt. S^lliiir (CP/M| 


*350.00 

pAckage 2 IncludiEi DoU Sler. Cilcstar. SupcnoU 


. 1350,00 

dBase II {CP/WJ.. ... 


4463.00 

FNS ao ICP/M).. 


.4597.00 

Alow up to 3 wli*. lor petsothI checki to dear. PIpb« Include phone numbEr. Pncea sub^i to wlthoul 

naSce. Shipgiing & Kandfrig torChipG S3.50. FOB Bellevue. ^A. I^r qU Wash. nesidEnta.add 6.5% SalesT ul 

CHIPS 6 DALE 

1*206-451-9770 

10655 N.E* 4Ui SU Suite 400 

Bellevue, WA 98004 
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ENERGY 
IN MERGS 


ENERGY CONSUMED VS. SPEED 
OVER A DISTANCE OF 500 METRONS 



** S’lOO *• 

USED COMPUTERS AND PERIPHERALS 


ENERGY CONSUMED VS. SPEED 
OVER A DISTANCE OF 900 METRONS 


Digital Systems Dual 8" floppy interface.$35 

IMSAI PIO two-port parallel board.. 60 

MITS 08-4 PIO (four ports) ...75 

Spacebyte 8005 CPU Board .... * *... 75 

Wamco 8080 Processor Board..60 

17 Slot Processor Tech Motherboard (empty w/cardguides) 40 

Altair 0000b 10 slot.. *.... 220 

Rainbow 2000 Color graphics board.*.125 

Morrow triple cassette controller...70 

Black and White graphics board , . ... 55 

Two 0" Single/Single Calcomp Drives w/docs 350 

Two Black and White 22MHz video monitors 90 

22 Slot motherboard 11 connectors active term..., 50 

Linear Power supply 0V/15A + ^ 14V/2A.35 

MERLIN Graphics Board with software and docs.120 

IMSAI VIO/C Video Board 00 by 24.. 100 

Cromemco 4FDC disk controller with CDOS.. .. . . 250 

Two 32K IMSAI Memory boards 1 with 32K, 1 with 24K .. 250 

MEK6800 evaluation system w/8K, and docs.. 125 

Autocontrol single board CP/M system, 10 MHz with power 
supply and two 0'' Double sided/Double density MPI 

drives.. , ..negot, 2400 

Western Digital Pascal Microengine w/UCSD Pascal and two 

8" drives *.........2000 

Shaffstall ED17700 phototypesetter floppy disk interface for 
use with Compugraphic Editwrlter series typesetting equip¬ 
ment, with standard ASCII translation software. Excellent con¬ 
dition* * * *... .... 8500 

Three SCION word processing subsystems complete with 
keyboard, monitor, S-lOO display board, and Wordsmith 

editing software ..*_ 1200 ea. or 3/3000 

Documentation is available for equipment. 

Prices are FOB Peterborough, NH 

Call or write jon Swanson, do BYTE, 70 Main Street, Peter¬ 
borough, NH 03450 (603) 924-9201. 


ENERGY 
IN MERGS 



Figure 2: Energy expended for ion engine use. Contrary to the 
figures in the users manual selected-speed B is most efficient 
when other systems are abo drawing energy. Figure 2a shows 
the energy expended at a variety of speeds over 500 metrons. 
figure 2b shows the corresponding values for a dbtance of 900 
metrons. 
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The 

DSTA506 
provides 5 MB 
formatted (6 MB 
unformatted) storage 
for only $1995. The 
DSi-A514 provides 12 MB 
formatted (14 MB unfor¬ 
matted) storage for just $2695^. 


$1995: HARD DISK 
EXPANSION 
FOR THE APPLE ir 


Sui^rls Apple DOS 3.3®, Apple Pascal®, aid 
CP/M®. Intermixed. You can even allocate storage 
for all three systems on one hard disk, and transfer files 
e^ily from one system area to another. The Davong 
system reformats the transferred file automatically. 

Boots from hard disk, to save time when bringing up 
a different system. 

Expaid your A|^e II for a lot less money. Take this 
ad to your local computer retailer and ask for products 
by Davong. 

** Manufacturer's suggested retail price. Includes all required components. 

Apple II, Apple DOS 3.3 and Apple PASCAL are registered trademarks 
of Apple Computer Corporation. 

CP/M is a registered trademark of Digital Research Corporal ion. 



16K RAM for just 

$99’®'. Davong 
Systems also offers 
the DSI-A16-a 
16K RAM expansion card 
for the Apple IL Fully compatible 
with all Apple !l software and hardware. 


D 


DAVONG 

Systems, Inc. 


Expand your personal 
computer for a lot 
less money. 


1061 Terra Bella Avenue 

Mountain View, CA 94043 (415) 965-7130 


Circle 141 on inquiry card. 


BYTE September 1992 395 











Priority 

Name 

If Damaged 

If Destroyed 

1 

shields 

hyperwarp at 

hyper warp 



once 

al once 

2 

photons 

finish sector 

hyperwarp 



if even odds 

at once 

3 

computer and 

finish sector if 

hyperwarp 


sector scan 

even odds 

al once 

4 

subspace radio 


finish sector 

5 

computer 

continue 

finish sector 

6 

engines 

continue 

continue 

7 

sector scan 

continue 

continue 


Tabk 1: Damage pnorities determine when to leave for 
repairs immediate!}/. In the chart, ' finish sector'' means wait 
until }/ou have disposed of all the Z}/lons in the sector before 
hyperwarping to a starbase; * finish sector if even odds*' 
means go for repairs immediately unless there is only one 
Zyhn in the sector. If more than one piece of equipment h 
damaged, follow instructions for the highest-priority item. 


way behind you and is coming around the front again* 
Watch your instruments* By this time the screen will have 
stopped flashing, and you will be ready to fight with no 
distractions. 


YOU'VE iUST FOUND 


THE MISSING UNK! 



Computer Shopper is your link b mdividuais who bjy. sell and trade computer 
equipment and sottware among themselves nationwide. No other magazine tills 
this void in the marketplace chain. 


Thousands nf cost-conscious computer enthusiasts save by shop pm g in Computer 
Shopper every month through hundreds of classified ads. Ar^d new equipment 
advertisers offer some of the lowest prices in the nation. 

Computer Stropper's unbiased articles make for some unique reading among 
magazines and there's a "help" column to answer difficult problems you may 
have with interfacmg, etc. 

For a limited time you can subscribe to Computer Shopper with a B month trial 
for only S6 or U months for only SIO. MasterCard & VISA accepted 

6 month trial,^ or 12 months for only 0 

^ camPUTSR shiappsR 

^ P.O. BoxF-304#Titusvirie, FL 32780 
305 269-3211 


As the enemy approaches from the front, maneuvei 
your joystick to keep him off to the side and low* The 
idea is, of course, to avoid photon hits and damage as he 
approaches* When the enemy is about 20 metrons away, 
swing him into your sights and blow him away. Conserve 
your photons—they cost energy too* Don't let the Zylon 
get much closer than 20 metrons before using this 
maneuver, because he just might zip around behind you. 
If two ships are attacking from the front at once, concen¬ 
trate on the one closer to the center of the screen* 

A word about attacks from the rearr for several weeks I 
tried to handle aft attacks without much success. If you 
can handle a frontal attack one second and an aft barrage 
the next {with all your joystick movements reversed), 
that's great; but IVe found that you can still reach Star 
Commander 1 without mastering the aft attack* To bring 
an aft-attacking enemy to the front, just throw your ship 
into a hard spin and he will wind up in front of you* You 
will notice that you are almost never hit while in a spin. 

The toughest situation is simultaneous front and aft at¬ 
tacks* You can quickly turn off autotracking (press T) to 
concentrate only on the front, Fve already suggested how 
to handle frontal attacks, but in this situation throw in a 
small amount of back and forth joystick movement* This 
hurts the aim of the aft attacker. 

Necessary CapabUiUes 

How do you know when to cut and run? For some 
kinds of damage, there is no doubt* Some systems, how¬ 
ever, are more important than others, so the decision is 
not clear cut* Table 1 is presented for your use as a guide 
only* Many other damage combinations are possible and 
are left to your judgment, skill level, and the game situa¬ 
tion* To help explain the chart, here are some examples: 

•In a case where your photons are damaged, finish the 
sector if only one enemy ship remains and then go to the 
nearest starbase for repairs. If you are outnumbered, 
leave the sector immediately. 

• In a case where your computer and the sector-scan 
systems are damaged and your ion engines are destroyed, 
finish the sector if you are faced with only one Zylon, 
then go for repairs. 

A final hint: your subspace radio is much more impor¬ 
tant early in the game than it is later when enemy ship 
movements are not as threatening. 

What IVe described here is just about all I know about 
Star Raider* I hope these suggestions will be helpful to 
your pursuit of new and better ranking and many more 
hours of enjoyment.! 
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MERICAN 


118 SO. MILL ST 
PRYOR, OK 74761 
<918) 829-4844 


SmaLL 
BusIness 

COMPUTERS 


ALL PRICES ARE CASH DISCOUNTED 3%. C.O.D. AND CHARGE ORDERS ARE 3% MORE 
RETAIL LOCATION; 447 S. WOOD, PRYOR, OKLAHOMA 74361 


TRS-80 
MODEL III 



16K.$825 

48K.$849 

48K 1 DRIVE.$1499 

48K 2 DRIVE.$1749 

RS-2 5 2 ..$92.00 


THERE'S NO 
SECRET 

There'S no secret as to why we can setl 
TRS-SO computer equipment for less Low 
overhead — that's the reason ” pure, sim¬ 
ple and straight! As everyone knows, Radio 
Shack is a huge corporation ..with huge 
expenses. We are able to buy the bare- 
bones computers from Radio Shack, To 
these computers, we add our own memory 
chips, disk drives, cables, etc. The result is 
a computer system which is equal to, or In 
many cases, superior to the one you would 
get from Radio Shack in both price and per¬ 
formance capabilities There is one thing 
that you don ' t get from Radio Shack — their 
90 day warranty. What you gel in its place is 
the exclusive 180 days American Small 
Business Computer's Warranty. So...if you 
like the Radio Shack computer, but don't 
like the price . .CHECK US OUTI1! 


American Small Business Com¬ 
puters is not an authorized Radio 
Shack Dealer. We do not offer a 
Radio Shack 90 Day Warranty on 
our computers. Instead, we offer 
the American Small ' Business 
Computers 180 Day Warranty. If 
you have a problem with your 
computer, return it to us for 
about 48 hours. If we can't fix it, 
we' II replace iti _ 


CASSETTE 


$55.00 


918 - 829-4844 


Circle 23 on inquiry card. 
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Model III A to D Revisited 


Build this simple and inexpensive analog-to-digital converter. 


WilHafn Barden Jr* 
28122 Orsola 
Mission Viejo, CA 92692 



BIT TIME 

tSOO B(TS/SECOND J 


Figure 1: The 500~bps tape format of the Model HI (and Model /) uses a clock pulse and 
data pulse for each data hit. The data pulse is absent for a 0 bit. 


In an earlier article in this series 
(January 1982 BYTE, page 160) I 
described a joystick controller for the 
Model III that was also an analog-to- 
digital converter (ADC). In this arti¬ 
cle, ril show you a much neater im¬ 
plementation of an ADC—one that 
uses only three chips and can be 
hooked directly to the cassette port of 
the Model III, eliminating a great deal 
of wire-wrapping and connector 
preparation. In fact, you can use this 
ADC with the existing cassette cable 
that plugs into the 5-pin DIN jack on 
the back of the Model III. 

This ADC is also a little bit better 
than the earlier version. It's exactly 1 
bit betterr it will convert an analog 
voltage to 7**bit resolution, instead of 
6 bits. In addition, this ADC is ex¬ 
tremely accurate, down to about 20 
millivolts (mV) for a 2,5 volt (V) 
range. In fact, if you buy this circuit 
tonight, I can make you a special 
deal. . . . 

One disadvantage, however, is that 
this ADC will allow only a half dozen 
or so samples per second. This is no 
detriment, though, if you are moni- 


About the Author 

William Barden Jr. ha^ written many books 
on microcomputer programming and design, 
including Microcomputer Math. 


toring slowly changing real-world 
events such as temperature, pressure, 
or ambient light. 

Model III Cassette Port 

IVe described the Model III cassette 
port in other articles, but it probably 
won't hurt to review the circuits 
rapidly. 

The Model III is capable of writing 
data on cassette tape in either 500- or 
1500-bit-per-second (bps) format. 
The same circuitry is used for 500- 
and 1500-bps output, but the re¬ 
sultant tape formats are different. 


The 500-bps tape format is shown 
in figure 1. Each bit time is made up 
of a leading clock pulse followed by a 
second pulse for a 1 or no pulse for a 
0. The duration of each pulse is about 
250 microseconds (/xs), top and bot¬ 
tom. 

The 1500-bps tape format is shown 
in figure 2, Here, the format is that of 
"frequency-shift keying,"' one fre¬ 
quency for a 0 and a second frequen¬ 
cy for a 1 bit. 

Both formats use software that 
drives a simple circuit to produce 
three voltage levels (only the two ex- 
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Marcey Inc. Introduces... 



The High Performance Business Computer That Is 

HERE TODAY and HERE TOMORROW 


The SYSTEM 2100 is a complete microcomputer system utilizing the latest in S-100 
technology. It is ready to use in your business TODAY - and can expand to fill your 
needs TOMORROW. 

The SYSTEM 2100 includes: 


• Dual Processor 
8085A - 8 bit 7 MHz 
8088-16 bit 8 MHZ 

• Meets IEEE 696/S-t 00 Specifications 

• Dual 8" Double-Sided Double Density 
Floppy Discs 

2,2 Megabyte Capacity 


• CP/M 80 & CP/M 86 Included 

• Terminal & Printer Included 

• 10OK Bytes Static Ram 

• Real time Clock w/Battery Backup 

• High Speed DMA Disk Controller 

• Attractive Designer Desk 


List Price $9995.00 

Dealer Inquiries Invited Quantity Pricing Available 


MARCEY INC. 

5848 Sepulveda Btvd. Van Nuys, California 91411 (213) 994-2533 


For Further Information Circle Reader Card W 282 
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h-380 MICROSECS 


ObsIhi 

BOOKS 

and SOFTWARE 

For ATAHI^ET-OSI-AM^LE ll-6e02-VI&2ll-aifteliJr-Tlfli*i( 


ELCQMIP 


ATARI ATARI ATARI ATARI 


FORTH - Enhonori 
FIG-FORTH ondiskonlr. 


rrtnnr v> Uv ATARI 40Q/S». 

Conimictlon irtkle i^rHh printed 
drca^lt bowri mi toftware. 
(3troBr(irlril «nd wtoHe ctTArac- 
ten. pa' lirw|. 

Tain BlfiJM 




IntTDductkMi to tlSI oompunn. 
DJegrafti}, haithworo end eoftwoB 
Information not prevlbudy 


ATARI BASIC - tHmIni try OKlMila.TaSS 


TMb o*w boov M *n "Adjon-. 
Book. You do roan duo real It 
Leem tho IntrloBcy of ATAfll- 
BASIC thom^ tfw ihoiT pfOOfamt 
wtilch ere provided. Th« 
luggssUone dlelhriBe you to 
dienge end - m1ti program 
routirm. Vn, tt'eaKdlkta ^ 

Many of tbo proQremt ere 
approgrtaio for bogdonen n nielL 
ai experloncod oomputv lwi. 
tScroon Orawlnot, SpKtol Soundi. 
K#vi, Paddln + Joyitlcki, 
Spodellaad Screen Rcuilnet, 
Greptrks end Sound. Paeki end 
Pokes and Bpactal ttuM ). 

OrdtarNo. 1M SSJSS 

ATARI Levnlnfl by titinp - 
Book + cessatte or dJile 
ThI* peekege Includes Ha tmok 
No. IM plus a cmerie or drik 
tplHH speclfvl comaining a 
wlaty of the prognems v*nich 
are liitei In the book. 

Or*r Mo.: T22C B3t.e 

Oemas for fha ATARI^Contputa 
Hoa to program your ovm gamas 
Oft the ATARI. Cortwien liitingi 
In BASIC and Maohtna VAnguaga 
of ettolilrtg oimai. Trloki end 
hlnu. 

Ordar-Nkt. iSa $7^ 

GAMS PACK AG E fur eho ATARI 


Book + caiHtta or d 
IrtcludiH the bwli: Mo 162 plui 
cBSBttta or di)k [pleosa ipeclfy] 
conlBlnlnQ a uerlaty of the pro- 

S 'emi Mated In the bwk.. 

nkr No. 7221 SBB.9B 

ATMONA^I 

Mechlne Language Monitor for 
the ATARI 4OO/B0O, 

Thii pawarfutt rrtonitor provIdB 
you udth Hi* firmware mpcon 
ihgr you need to get the mon 
out of your powerful lyinm. 
ATMONA-I owm on a booublo 
casselt*. No certrldgai raqulred. 
Dliaisanble. MOmory Dump HEX 
:* ASCII. iChange Mamofy 
LOcatloni. Block tramfer. fill 
nromory block, lavn and load 
langume program.. Ttert 
macti. ^Lang. Progr. (Prtnter 
ppllonelL 

Cornea wUh Introductlonary 
article on how to . . 

ATARI computer In 
language. [AveiloUe »(» In ROM) 

Order No, 7022 ft 19AS 

ATMONA'Z Superrimier 
A MV powerful Tracer to explore 
ma ATARI ROM/RAM araa. Stop 
at pravlouBfy lelacted addreia. 
Opoode or oparand CoasieTiirL 
OrtNrNo. 7040 B40.«S 

EOtTOR/ASBEMBLER for 
ATARI BOO, 3?K or 4SK RAM 
ExTramely fast and 
Edltor/Ajsamblaf. IBK 
coda In about B leoOrtdil Include* 
ATMONA^I 


The Sa«md Booh ol OHIO 
CSrdarNo. IBB B7J 

The Third Bwk of OHIO 
OrriarNo. 1» B7B 

The Fdurih Book of OHIO 
Ordar-No. 1«0 ftft J 

VIP Paekega ^ Atnye book, plu* 
e eeoetn with the prcfrarria. 
Orria Pfo. IflOA ftIftBS 

The Fdfft Book of OHIO 

161 ftTAB 

rding Ptogrem for OSI 
ClPMF. C4P Dllk emf Caustle. 
SK RAM. 

Ordat^NO. S234 B2».00 


tM for CtPMF 
C4PMF I4K RAM 
250 addrecA Ind.. phone numbar 
and paramatari Pn ona 6 1/4 dlfk) 
Ordit Nu. 8240 S2B.B0 


aiHfSBOl 

Order-Nu, 162 


OrdwNoL 16$ 


New reubed application* tnanuil 
for the Ttt«t Imtrumenii SN 
76477 Compla« Sound 


Ordar,«to. 164 


Compien Matingi w th« budnn 
uaar. InvantDry. trwola Writing. 
MUItng LIxt and mudh mnre. 
Imrraluctlan to BudriBi Appll- 
calioFH. 

Onlar-lh>. 1SB 814 JO 

NHcrocumpular Hardware Hand,^ 

boak [B45 pegeal 

DeacrlpHBrH.pInoua and IpecIM- 
oadom of the mpU popular 
mlcf oprooeMor end tuppof t chlpa. 
A MOST for the hardware butt. 

BIAftB 


lofATAffTaOoIfBK HAM 
PlaaiB ipflclfv ypur ayitam: RAMi. 
disc or caaotte. 

arTto. TDM 889.00 

Add B39.DO fur eartnuga ranhin 
Qunflfht --For ATAHI 400/800 
IBK RAM, needa hw loyittcki, 
anlnuhon and tound. CSK nochine 
language^. 

OrdwTila. 7207 819.86 

BIttH ounttol wHh the ATARI 
IKnaui Ogjna) Caw. or disk 
Order f4o. 7222 B» JS 


Cara an 
Cummodar* PET 
Eight chapter oxptonlng PET 


Interfacing InfonmalJon. 
OfammirtB trick* e 

OrdarNu. 180 


VKMD tUABufl. 

OnMr No. 4S44 

Wordprooaawrf.VIC^aO.BK RAM 
Ortlef No. 4B7D Bift.H 

Mitilni Uit for VIO^».lBhRAH 
Order No. 4Bra i14.» 

Trlek* tor Vie* - The VlC^tory 
A-ograro, hint* end expansion 
Itiformathcm for VC-20 
Older No. 141 BJJS 

TIG TAG ViC 

Order No. ABRO BR.DB 

GAMEPAGK I 0 OanHiJ 
Ofdw Ho, 4881 814,96 

Dual ioynidk inmunthm 
Older Na, 4886 89.86 

I^T/OUTPMT Pnvamibmf 

whh your VIC 

Order Ho. 4886 8936 

18K RAM/ROM Inard tor 944- 
bu*. Any cdmbtfiatkm of HAM 
end ROM un one board. 
l|SY712SDr2716) 

Orderwfgo. 8l8 


ATAhT^**. or di*k> 

Older No, T2Z3 829 JS 

ErROM CmrMwi KfT for ATARI 
Certrldge (bare Ixord) wPtti h- 
■tructlon* [holcfl two 1SK or two 
3215 EPROMs (2716.2632^732) 

Order No. 7224 ftlRJS 

Order No. 7H7 oompiwtm 128 J6 

_ for imaM 

buiinaw with ATARI 400/800 
18IC RAM. 

Orriar-Ho. 7022. nW, 829 86 

CVdar-No. 72DO. dl*e. £8.99 
Metling-Liit HB.7213ftZ4JE 
Irnanterv Cmitr. Hs.7216 824JE 

NEW I ATEKT-I 

Thn rww wordpnnexBDr in 
machine tanguag* (SKI for all 
ATARI Wloo computer* offer* 

IN bait prfas perforrnance Oner. 

33 editor coniroi commandt, 

17 formatting commaodt. dyna. 

formatting. VerticH eod 
horitonttl tcrolllng lup 10 266 
Indude command 

ondlskl 

Order No, T2TD C«siet» 829 J5 
Order No. 7211 di*k 839.06 
Older Nd, 7212 cant idgu 879.00 

Laam FORTH tor tN ATARI 

ZXJ11121 or TWtEX 1D0D. 
Order No. 71^ 819 J6 Order Ha. 140 IbMhl 89 J 

ELCQMP PtiyiahiAg. Inc,. 53 Redradf Une 
Pomoni, CA 91765, Phone: |714) E^^ 9314 
Payment: Cha<K, Money Oder. VISA. Maatarcharga. EurochacIL 
POSTPAID on PREPAID In USA. 8 S.OO luNlliq tm tv C.0JD, 
All aider* out*ld* U8A: Add 16% ehlpiHtio. CA add 6£% lalai fax. 
ATARI h a lagHtarad tradamok of ATARI Inc. APPLE h a fagfnand 
trademark of APPLE Inc. PET*V1C-20 I* a trademarfa of CnmmadoK. 


your APPLE II. Bare board come* 
with eKtonilve deicriptlsn and 
loftware. 

8522 VI A-I/O Exp. 

Oidar-No. 606 839.00 

3718 EPHOM-Suirtat 
Orda44o. 807 849J0 

8K EPROM/HAMt^rd 
Ordar-Nn. 609 829JO 

Suftwam tor SINCLAIR 2X41 
and TIMEX HMD 


Or^ Ho. ^89 


Order hto. 2388 
Pregnemniiio In 


OV — 



1320H2 


- IfiG MlCROSE€S 


o.av — 


OV — 



2GaOHE 


Figure 2: The 1500-bps tape for the Model HI uses a frequency shift-keying tech¬ 

nique, Two frequencies are used to represent Os or Is. 


BIT 0 

PORT 

OFFH 

itT 1 

7.5 K 


7 5K] 

2aOK 

\ 12K 

L +5V 

^ t 




TO 

“MOTOR ON" 
LOGIC 



TO "REMOTE" 
PLUG 


GND 


FRONT 


REM VIEW REM 



Figure 3: The Model /// cassette output logic us^s a simple two-bit latch to generate three 
analog levels that are used to write to cassette tape. 


treines are used for 1500 bps):0V, 
A6 V, and ,85 V* (See figure 3,) The 
levels are produced by outputs to a 
2-bit latch with input/output port ad¬ 
dress hexadecimal FF. The latch simp¬ 
ly records the two least significant 
bits sent to I/O address FF, If a binary 
jcxrxrjcOO is output, a ,46-V level is 
produced. Binary xxxxrjcOl produces 
I a ,85-V level, and jcjcxxxxIO produces 


a 0-V level (jt indicates that the value 
of a particular digit is insignificant). 
Toggling the latch bits in an 
assembly-language program can pro¬ 
duce any square wave output of any 
frequency, up to the limits of the elec¬ 
tronics in the cassette circuitry. Un¬ 
fortunately, this action must be in 
assembly language, by the Z80 in¬ 
struction OUT (OFFH), because 
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TCS MODEL III 48k 2 


Fully assembled and tested systems that are software compatible 
and functionaily identical to Radio Shack units sold at computer 
centers for Shundreds more. Includes DOSPLUS 3.3. 

• CONTROLLER BOARDS are high quality doubie srdea epoxy boards 
with Qold plated contacts. 

• POWER SIJPPLY is the finest switching type available. 

• MOUNTING HARDWARE includes power and data cables 

• DISK DRIVES are Tandon. the same ones used by Radio Shack * 40 
track, double density, 5 millisecond sieppmg rate 

The System comes with 180 day TCS hmited warranty* $1795 


MoM HI 4tk 2 Drhr« »y8tifn $2096 
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MODEL III SYSTEMS 


Original 90 day manulacturer s warranty 


Model III 16k. $818 

Model III 32k . $868 

Model III 48k. $918 


Model III 48k 2Dr RS232 $1944 

TCS Model III Systems nave qiiality TCS 
memory arid 180 Bay limited watraniy No 
warranty when ydu open dompuler or add 
internal components after you receive it 

TCS Model III 16k . . $TM 

TCS Model III 3ak .$818 

TCS Model III 48k $848 


$CALL FOR PRICES 

MODEL II 64K 
MODEL 16 1 DRIVE 
MODEL 16 2 DRIVE 
DTI Data Terminal 
Mod 16 Memory Exp. 

COLOR COMPUTER 

Original 90 day manufaciufer s warraniy 

16k Level 1. $308 

16k Extended Basic. .. $398 

32k Extended Basic — $CALL 
Coiof Disk . $479 Disk 1 $349 
Modem/full screen editor. ^. $39 
TCS version Colter Computers use original 
HS hardware and TCS memory You get 180 
day limited warranty on TCS Color Corn purer 

16k Extended Basic ... $439 

32k Extended Basic $499 

32k Memory Upgrade.$79 

Color/Epson int. & cabie . $59 
2k Buffer ColorGraph $155 


720,000 byiM of etofnoe. TCS uaM 2 ctual aided 40 tnaok Tando^i diivea. You can 
convarl Y«jraxlatlnQ401nKd[ atandard dtikatta*. Includaa full DOSPLUS 3.4 A manual. 


MODEL III DISK EXPANSION KITS 

1 Controllar, Power Siip^ly. Mountlr>o Hardware A Inatructiooi.$379 

2 Controllar, Power Supply, Hardwene A ooa 40 track Tandon drive ..$577 

3 Controllftr. Power Sup^y. Hardware, two 40 track Tendon drlvae. 32t memory 

(everything you o»ed tor 2 drive 4ek upgrade). $790 

3a Kit 3 but with two 60 track drives (dual aided 40a) . $900 

4 Tendon 40 track diak drive (bare drive only, no instructlona).$190 

4a Kit 4 but with GonfmuretiOn Inatructiona & Power Cable ... $210 

I 16k of hinh quelity TCS memory . ,.$30 

5a lek of ftS memory. special $70 

6 3i2lt of high quaiity TCS memory - . $80 

6a 32k of RS memory. .special $158 

7 Disk Controller Board {supporla 40/80 alngle/double sided drives) $240 

6 Swilcbtng Power Supply tor Controller A two drives. $119 

9 Hard were A Cebling kit for above components.$69 


TANDON DRIVES 

DEALERS! ASSEMBLERS! Quantity Purchases Invited! 

Bare drives are available, or you can buy them with 
power supply, cabinet and cable, tully assembled and 
ready to plug in to your computer. 

INDIVIDUAL CABINETS BARE DRIVES ONLY 

40 track Single sided . ..$240 40 track single sided. , , ,$109 

60 track (dual sided 40 track) .$389 eo track (dual sided 40 track) . $209 

160 track (dual elded 80 track).$499 180 track (dusl sided 80 track) $390 

DOUBLE CABINETS with 2 DRIVES 8 inch Slimline SQl/dbl sided 

40 track tlnflla aldad .S489 hafd drlvas 5-30 m.g tCALL 

eo track (dual sided 40 treck) .. $eS9 "*» h*™ drives/eceeseortei 
160 track (dL^I sided 60 track) . . . $049 tor Apple A IBM 


PRINTERS & ACCESSORIES 


MATRIX PRINTERS 

LINEPRINTERVlinS $325 
NEC 8023A $495 

C. ITOH8510 $495 

OKIDATA82A $499 

OKIOATAB2Aw/traciof $559 
OKIDATABSA $769 

LINE PRINTER VIII RS $649 
CENTRONICS 739parallel $599 
CENTRONICS 739 serial $749 
OKIDATA84/200CPS $1295 
LINE PRINTER VI RS $988 
CENTRONICS 704 $1559 

ANAOEX 9500/01 2l(buf. $1295 
TEXAS INST.eiOSasiC $1595 
LINEPRINTERVRS $1549 
Centronics 352 / 200 CpS $1795 


Centronics 353 / dual mode, 
200cps data proc., SOcps 
super letter quality $2495 

LETTER QUALITY 
Delay Wheel / Splnwrltera 

C. lTOHF-10/ 40cps $1595 

DAISY WHEEL MRS $1695 

SMITH CORONA TP-1 $699 

BROTHER/COMREX $849 

High quality.. Low price 
NEC SPINWRITERS $CALL 

LINE PRINTERS 

CENTRONICS 6080/81 
600 tines per minute 
6061 standard $6399 

6080 quletized cabinet $7676 


EPSON.SCALL 

EPSON MX80 
EPSON MX80 FT 
EPSON MX100 FT 

Gat GRAPHTRAX frMlII 


EPSON ACCESSORIES 

GRAPHTHAX PLUS (bIt-lmaBt/tUllcSl _ S79 

CABLE Model I interlace A Modelll!.$35 

$25 it purchased with EPSON printer 
CABLE & INTERFACE to Mode! I keyboard $85 
APPLE mtertace A cable $89 

GRAPPLER Apple hi resolution graphics SCall 
IEEE interface A cable (CBM/PetI S7S 

ATARI cable (must have 850 inteftace). $35 
SERIAL HS2322k buffered int card $149 
RS COLOR computer to Epson card/cable .$59 


EPSON PACK II 

Screen oriented bit image 
graphics generator for Model ni. 
Create your own characters, sym¬ 
bols, etc. Includes documentation. 
$24*95 purchased with printer 
$34*95 when purchased separately 
$7*50 for update of Epson Pack I 


Interfaces & cables available for 
most printers with any TRS80, 
Apple. Atari & most other com¬ 
puters. $$$$CALL FOR PRICES! 


ALTOS COMPUTERS 


Heavy gauge CABINET with POWER 
SUPPLY External gold connector allows 
Instant hook/delach from drive cable 


WE WILL NOT 
BE UNDERSOLD! 


CORVUS HARD DISKS call for prices $$$$$ 


Add 5,10 or 20 megabytes of storage to your TRS80, Apple, Atari, 
Heath, Zenith, Intertec, IBM, S-100 and many others. One or sev¬ 
eral computers can share a hard disk. Get simultaneous access to 
data for multiple users. Available NOW at SUPER SAVINGS! 

DEALERS,..You c*n buy CORVUS from ut for tesa. Call A SAVE, 


CUSTOM SOFTWARE FROM TCS 


GompLetelv Integrated BINARY SEARCH TREE programs now available This senes of 
programs fufly impJemenls the B TREE struclures mcluding INSERTION. QEL6TI0N. EDITING 
A TRAVERSAL No more sorting or Iqng data file Searches and yet files can be larger than 
memory Duplicate keys are fully supported Files can be retrieved in sorted order via 0- 
TREE T raversal Each of Ihe programs come with fully commented source code so that you 
can use Ihe modules irr your own pTogramming A Screen oriented Input rootlne is also 
included in each module The following B-TREE programs are now available and each 
includes all of the mentioned modules and full documentation; 


B-TREE Library (ofg«rit» youf hoirw library k«y*d byauttior)...„..„$38,95 

B-TREE VIdwo (organti* your video eau*n* library, prlrtta labata. *te).....$3$.$$ 

B-TREE Malltri.g Llat (kayad by nama Or ilp.labal brinttng.oto).................... ..-...$48.95 



H you buy somewhere else, 
you1l probably pay too much! 

For fast, efficiertl service. Heart of we can air Ireight from Dallas 

TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

★ Toll Free Number 800 433-5184 

Texas Residents 817 274-5625 

inoe at any ime CALL FOR OUR 

Texans add 5%. 


Nd Tax out'Of'Staie Texans 
Ma 


lany items shipped FflEE Call for quote. F 


FREE CATALOCtl A 


Circle 460 on inquiry card. 
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Figure 4: The Model III cassette input logic for 1500 bps uses a zero-crossing detector to 
detect when the input waveform goes negative. The output of the comparator goes to 
bit 0 of input port hexadecimal FF. 
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Figure 5: The cassette input waveform is a nominal 2 V peak to peak. The resulting out¬ 
put from the comparator is an inverted duplicate. 


BASIC is much too slow to achieve 
the relatively short pulses required. A 
BASIC OUT (255) performs the same 
function at much slower speeds. 

The Model III has two separate cir¬ 
cuits for reading cassette data, one for 
500 bps and one for 1500 bps. The 
500-bps circuit works by essentially 
rectifying the incoming pulse and 
then looking for the DC level from 
the rectification. (It's very similar to 
the Model I circuitry.) The 1500-bps 
circuit uses a much different ap¬ 
proach, as shown in figure 4. 


The circuit in figure 4 is a zero- 
crossing detector that looks for 
negative pulses. The output of the 
LM339 comparator is a 0 with no in¬ 
put or a positive pulse, but it switches 
to a 1 with the negative-going edge of 
the pulse. It remains a 1 until the 
pulse switches back to a positive 
level, as shown in figure 5, 

The CASSDIN (Cassette Data In) 
bit is read by performing the Z80 in¬ 
struction IN (OFFH) and checking bit 
0, the 15CK)-bps cassette bit (bit 7 is 
the 500-bps bit}. Again, assembly 


language allows you to sample the 
CASSDIN bit thousands of times per 
second, A BASIC INP(255) will also 
perform the same function but at 
much slower speeds. 

It appears, then, that you can easi¬ 
ly output square waves and read in a 
voltage level. How is this going to 
help you implement an analog-to- 
digital converter? 

New for '82! 

Whilst paging through the ubi¬ 
quitous Radio Shack catalog, I hap¬ 
pened to see an ADC chip called the 
TL507C. At first glance it didn't ap¬ 
pear very imposing (it's an 8-pin 
device and rather ugly, as semicon¬ 
ductors go), but it turned out to be a 
diamond in the Shack. 

The internal workings of the 
TL507C are shown in figure 6. It uses 
a ramp method of A-to-D conversion 
and is made up of a 7-bit counter, a 
few gates, and two comparators. 

The counter is the heart of the chip. 
It simply counts from 127 through 0 
and repeats this cycle continuously. 
The counter may be reset at any time 
by bringing up the RESET input to a 
high (V^^^) level. If the RESET is held 
at ground, the counter is powered up 
to some indeterminate state but set¬ 
tles into the 128'bit count cycle 
within 128 counts. 

The 7 counter bits are connected to 
"binary-weighted" resistors. The 
resistors are actually a digital-to- 
analog converter (DAC) resistor "lad¬ 
der" network. Each output of the 
counter produces a voltage that i$ 
twice as great as the preceding stage. 
The analog voltages are added 
together in the operational amplifier 
to produce the analog voltage cor¬ 
responding to the value in the 7 bits 
of the counter. As the counter counts 
from 127 through 0, a ramp of 
voltage is generated, with each step of 
the ramp changing the output voltage 
by 1/128 of full scale. (See figure 
7.) 

The TL507C is designed so that one 
of two voltages may be used for 
power. The input is the 

"normal" power supply input and 
may range from + 5 to + 6 V DC. The 
Vqqj may be used instead; in 

that case, the power supply may be 
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NEECO 


C* Commodore Computer 

VIC 20 Personal Computer 

$ 299.95 

VIC 1 51 5 Graphic Printer 

S 395.00 

CBM 401ft 

$ 995.00 

C RM 4012 

51295,00 

C RMH0.i2 

51495.00 

CRM SuperPet ^lOOO 

51995.00 

C RM 8050 Dual Disk Drive 

51795.00 

C RM 4040 DualDi^k Drive 

51295.00 

CRM 2031 Single Disk Drive 

$ 695.00 

C RM 4022 Tractor Printer 

$ 795.00 

C RM ROIOlKf L Modem 

$ 279,00 

{RMEJatasette 

$ 74.95 

CRM'IL ft Interfat eCable 

$ .)9,95 

II 1 1 ■ll'l t Inlerface Cable 

$ 49,95 



Atiin mm 1f)K (incl HASIC 
{.irtrlllHP) J HW.Ol) 



Professional Software/ for CRM C(imfHI 

WnfdF*r<J*^' — A I ainily nt (HM Word l’roi;mnis 


WordPro 2 Plus $ 199 95 

WordPro ,1 Plus S 295,tKl 

WordPro4 Plus % 450 00 

WordPro 5 Plus (for CHMat1%) $ 450 00 

Thi^ Admin Estra tor (Da til BLISS'for CRM) $ ft 50 00 

Powpr'^'(Programmer's Utililv ROM) % fi9,95 

InfoPro'^^(DataRascforC BM) $ 295.00 


Amdek Monitors 

Video 100C (Limited 
Quantitv) $119 00 

Video 100C S 185.00 

Color! $425,00 

Color 2 $899.00 


Atari 410 

Recorder % 99 95 

Atari 810 Disk 

Drive $ 599 95 

Atari 822 Thermal 

Printer % 299,9.5 


CMD Mupet 

MC^iOllAMupft Coni rol Iff J W'iOO 

fMijJEi-LKer C’nnlfnller hif CRM t ompulers) 

CM lOOChannel Module S 25000 

Printer Module $ T50 00 


Qume 

Sprint 9,'4 5 
Tractor Option 


Epson Printers 

MX-70 

$ 

299.95 

MX 80 w/Craphtrax 

$ 

645tX1 

MX4W) FT 

$ 

745.00 

MX'lOO FT 

$ 

945 00 

INTERFACE CARDS 

8141 RS-232 Interface Board 

$ 

75 00 

8145 RS-232 Interface Board 
w/2K Buffer 

$ 

149 00 

8151 RS-232 Interface Board 
w/X/ON-X/OFF 

$ 

170.00 

8161 IEEE Interface Board 

$ 

5500 

81 31 Apple Interface Card 

. $ 

85.00 

8232 Apple Interface Cable 

$ 

3500 

8220 TRS-80 Cable 

$ 

3500 


^ WordPro, POWER, & InfoPro are registered 
trademarks of Professionat Software Inc. 



Diablo 630 Printer 

Diahlob30 $2710.00 

Tractor Option $ 350 00 




NEC Spin writer Prints 

sr 


NEC 77.30 

$30)35,00 


NEC7710 

$.3085.(X) 


NEC 7720 

$3610.00 


NEC 3510 

$2290.00 


NEC3.500RD 

$1895,00 


Tractor Feed Options are available 



CAM K)R OUR 70 PACT C'ATALOC LOR (’OMPI LTf PRODUCT UNI AND PRKT t ISTINCS 

Wt Wit I MATt IT SOMI ADVI RTTSf D PRIC I S ON CLRTAIN PRODUC TS LISTTD UNDl R SIMIIAK "IN STOC K" C ONDI1 IONS 



NEECO 

b79 Highland Ave. 
Needham, MA 02194 


( 617 ) 449-1760 

TELEX: 951021 


MON FRI 9:00'5:T0E.S.T. 



MASTERCARD‘UISA 


Circle 341 on Inquiry card. 
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COPYRIGHT 1962. 
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Dealer inquiries invited. 

404 Sqjtember 1982 © &YTE Publkationa Inc 



Figure 6: The TL507C chip is an analog-to-digital converter (ADC) that compares an 
analog input to art internally generated ramp voltage that steps through the allowable 
range of input voltages. The comparator oi^^puf goes true when the ramp voltage falls 
beneath the analog input voltage. 


€OUNr£rr voltace: 

CONTENTS VALiJE 


mini 

IIIIIIQ 

niiioi 
II moo 

UllOll 

in 1010 
n11001 
11iiooo 

lllOlll 
1 U 0 11 0 

iiioioi 



-3.75 VOLTS 
3.73 
3.71 
3.69 


0000000 


2^1,25 


NOTE:A0OVE IS FOR V^cl ’ S.O VOLTS 


Figure 7; The TL507C generates a ramp of oo/tages from a 7-bit counter and a 
''weighted'' resistor network. The smallest increment is 1/128 of the total voltage range 
for the ramp. 

























THIS TIME MEASURED 
BY CONVRT PROGRAM 


Figure 8: The anahg-to-digital conversion is performed external!}/ to the TL507C h}/ 
measuring the duty cycle of the chips waveform output. The duty cycle changes 
according to the analog input voltage. 

“unregulated" and may range from 8 
to 16 V, In the design that I've used 
here, IVe chosen to use and not 
^cc 2 ^ the Vqq 2 simply not 

connected. 

The ramp voltage generated during 
a count cycle ranges from ;75 of 
through .25 of This range of 

voltages is accurately controlled by 
the TL507C* Therefore, with a 
of +5 V, the ramp will range from 
+3.75 V through +1.25 V, as shown 
in figure 8. 

The ramp output goes to compara¬ 
tor 1, which compares the analog in¬ 
put voltage and the ramp voltage. 

The output of the comparator is a 0 
or 1 depending upon whether the 
analog input voltage is greater or less 
than the ramp voltage, respectively. 

For any constant analog input 
voltage, the comparator output will 
approximate a square wave as shown 
in the figure {labeled 'TL507C Out¬ 


put"), As the ramp repeats con¬ 
tinuously (with a constant stream of 
clock pulses), the duty cycle (relation¬ 
ship of “on" time to total cycle time) 
will vary with the analog input 
voltage. With a large analog input 
voltage, the comparator output will 
quickly go to 0, while with a small 
analog input voltage, the comparator 
output will reach 0 near the end of the 
ramp. 

The width of an "on" pulse is 
therefore directly proportional to the 
analog input voltage. If this pulse 
width can be measured, the analog in¬ 
put voltage can be determined easily. 
This approach would be used in a 
strictly hardware implementation of 
the TL507C circuit (e.g., measure¬ 
ment of the duty cycle of the output 
waveform). 

An alternative approach is to in¬ 
crease the ramp voltage by outputting 
a single clock pulse, comparing the 
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Let^ lalk TEKnical 


THE PIONEERING SPIRIT CONTIN¬ 
UES TO KEEP TEKTRONIX AT THE 
LEADING EDGE OF TECHNOLOGY...not 
only in oscilloscopes, but in microprocessor 
development systems, professional television 
equipment and computer graphics. 

CAE Applications 
Software Architect 

Participate as the lead engineer of a team respon¬ 
sible for developing the applications architecture and 
demonstrating feasibility of future CAE applications 
S/W product concepts. 

Here is an exciting opportunity to use your back¬ 
ground and interest in CAE systems, S/W architecture, 
graphics H/W, data base, networking and S/W product 
development. 

Graphics Systems 
Software Architect 

Participate as the lead engineer of a team respon¬ 
sible for developing graphics systems architecture and 
demonstrating feasibility of future product concepts. 

Here is a challenging opportunity for you to use 
your background and interest in graphics systems, 
S/W architecture, computer architecture, graphics 
and networking. 

Come share sailing on the beautiful Willamette, 
nearly year-round skiing and a host of other activities 
in the Pacific Northwest, There is housing to be found 
—^^and property, both reasonably priced. We have it 
here...the city life without the bustle, the culture 
without the crowd. 


We offer excellent health and dental plans, a stock 
purchase plan and the most innovative profit sharing 
program in the industry. Join the team—^send your 
resume to Iris Fuchs, MS Y6-010, P.0, Box 500, ACIl, 
Beaverton, OR 97077, 

We are an equal opportunity employer m/f/h. 


Ibktronix- 

COMMITTED TO ^XCELLtNCE 



ANALOG 

INPUT 

CONDITION 

ENABLE OUTPUT 

X 

Lt 

H 

V,<200 mV 

H 

L 

Vmmp>Vj>200 mV 

H 

H 

V| > Vramp 

H 

L 


t Low level on enable also inhibits the 
reset function. 

H = high level, L — low level, X = irrele¬ 
vant 


Table 1: My implemenfation of the 
ADC uses the last two function fable 
entries. ENABLE is ahva}/s H(igh), and 
the analog input voltage is not normal¬ 
ly below .25 X Vcc. 


comparator output, pulsing the clock 
again, and so forth until the com¬ 
parator output changes. If you know 
how many clock pulses you have out¬ 
put, you know the duty cycle. The 
total number of clock pulses in a 
ramp cycle is 128, and the duty cycle 
will be as follows: 

duty cycle — 

number of pulses before com¬ 
parator switch/128 X 10 

The scheme rU use in my implemen¬ 
tation of the ADC is to control the 
clock-pulse output and test the com¬ 
parator output. 

Getting back to the TL507C inter¬ 
nal diagram, here are a few remaining 
points to consider. The ADC is set up 
so that an analog input of less than 
200 mV disables the output. This 
level of voltage is considered to be an 
invalid input signal. Second, if the 
ENABLE input is grounded, the 
device OUTPUT signal will remain 
high (1). ril keep the ENABLE input 
permanently active by tying it to 

The truth table for the TL507C is 
shown in table 1. Under normal cir¬ 
cumstances, the only conditions 
you'll be working with would be the 
last two entries, for analog input 
voltages greater than 25% and less 
than 75 % of 
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ELIZA IS HERE! 


AT LA3P A FULL I MPL£1Ul£14TATtON ot n^s orJQilnar EllEA 
prcgitiffl 'I 9 now ta run an your mlcroconiisutorl 

CrtaM ■■ U1T irO 19^, ELIZA b«CDm4 Iti* worM's mml 
calebrAInd irtifjciAl |itMl|tgerK4 dtmoruirilliOn pi^rvii. ELIZA is 
B nDn-idiri«iiviB psychoih^rnpist who AnalvzAa each ilBlBmenl as 
yuu type il in and IhOn nteporids wilh her own commBnE Or queelkKi 
— and hfif remadca are ollan aTaf1lln(Fly approprratel 

□e^hgned to run on a larga mainlTBine, ELIZA has hlihartu baan 
unavatlapla to peraonal oamputer Msara ojtcepl <n graally stripped 
down vertiona luKJng the aophistioalion which made thecrlQinal 
progmcti id Taipineilng 

Now, Our new mccrDCOAiputer ‘rereiOh pOesaseing the FULL power 
arKl range of expmaeion ol Ihe original Is bdirrg Oflsred at the 
Introductory price ol onJySSS And It you want loflrid out how she 
does it (or leach her 10 do moreli we wUF include Ihe complate 
Source Program lor only additional 

QrOBF your copy of ELIZA today and you'll newer again wonder how 
Id nspand when you haar aomaone aay "Okay, let's eea what this 
C 0 t«[KHer cl yoUfF can aclually del" 

ELIZA IS AVAILABLE IN THE FOLLOWJNG DISK FUllUATS: 

1 Starboard a leeh Bregre daf4ity for Ul CP/M bued ccrinpulanf 
125 rci' ELIZA.CQM - add |2D Far MiCrasafl BASfC-aO SCuitfr 

2. 5'^ inch CPyM Ini Apirfri || aqu^ppod wilh 2-iQ ScIlCiani 

125 For ELIZA.COM - aad |2P For MKrqufl eA£lCAQ SwtcB 

3. 3*4 incp For 4Shi Apple II with ApprepoFf flOW entf BOS 3 3 
SSS' h>r PrrHectfld 'ft>e - add t2D For Applescn source 

4. 5'4 inch lar 54K (BM PertOfial Camputer 

12 s For F>nMH:Kd Filr - Add I ZD Fur IBAI Diih fiASIC SCunen 


HU' 


ARTIFICIAL im^LLiaeNCE RESEARCH GROUP 

S21 NORTH LA JOLLA AVENUE 
LOS ANGELES, CALIFORNIA SDG46 jEjlh 
(Z13] eftS-TSSfi [Z13] 654-ZZl 4 KQ 

WC, VJSA and CHECKS ACCEPTED 


Circle 34 on inquiry card. 


Electronic 

Circuit 

Analysis 


DC and AC analysis 
Very fast, machine langua^ 

Infinite drcuits on muldplE passes 
Worst case, sensitivity analysis 
E^namic modification 
64 Nodes. 127 branches 
Compart ciroiits 
Log or linear sweep 
Full file handling 

Frequerery re^onse, magnitude and phase 
Complete nwiual with examples 
TRS-eO CTRSDOS) 590.00 
CP/M 5150,00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


Circle 452 on inquiry card. 


micboaR66i^ 

sor^'ware 



GRAPH-PAK 

Fortran ■compatible inroractiV'S plotting 
package based on CALCOyp standards 
Outpul Is to MicroAngelo or to pen 

ptotter....SaiO-OO 

(CP/M and Microsoft Fortran-BO required.^ 
SPRINT 

Hardcopy program for MicroAngeJo’ 

Outpul is to I.D.S. or EPSON graphics 
prirtters. CP/M compatible ,.$125.00 

Laborotory Conrtpufer Systenns, Iric 
139 Mein Street. Cambridge. MA 02142 
(6175 547-4736 

' Ti'AFtemark uF $ClUN Corp 


STATISTICAL 

SOFTWARE 

ELF—Stepwise regression, factor 
analysis, correlation coefficients, cross¬ 
tabs, simpie statistics, Hesls. ANOVA, 
stepwise discriminant analysis, all BASIC 
Irarisformations and more. $200.00. 

TWG/ARIMA^—BoxJenkins for 
seasonal and non-seasonai models, 
$300,00. 

E AS I ^ A R i M A—Automat i c Box-Je n k ins 
program for slock and commodity traders. 
$300,00 

All are for the Apple 11* with 48K of 
memory, Applesoft* and DOB 3.3. 

Vtsa and MasterCard accepled. 

Caf! or wrile: 

3907 Lakota Road 
P.O, Box 10114 
Alexandria, VA 22310 
17031 960 2587 


*TrBdsmBrke uf Applb CorhpuW, Inc. 


Circle 490 on Inquiry card. 


VORK10 ^ 

BASF-DPS 

WORLD STANDARD TAPE 



COMPUTER GRADE 
i BIAIK CASSEOES 

rtJlaiy r» pjpadopowlos 

Baavwtor'ii OH 

TwdvTtK add> lam iv 
ehq;vng 1 Oq;. (2. 2 dOf. t3.». 

5IJ01. >1.50. E*eh i""--— 

t,SD 


ma 

1 Dm. 

»DCIZ. 

MS 

□ r.» 

□ 13.» 
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VORK lOComputefLuore 

1 ^ 24573 KiElndqe St., G-4 C^noga Park. PA 91307^ 


circle 497 on Inquiry card, 


E-Z SGReen EDiting with 

SCRED™ 


VERSION 1.0 


SGRED Is a new editor for CP/M syatema with 
memory mapped video boards. 

* Immediate view of ohanges 

* Assignable tunotion keys 

* Biock move, ■copy, delete 

* Re-definable CRT format 

* Automatte BACKUP feature 

* 8'' SS SD CP/M compatible dish 

* Width or length lo 25S chrs 

PRICE 

$95 - SGHED, the definition routine ar>d marnual 
$15 - manual only 

(refunded if software purchasad) 

Wrile SOFTWEST PRODUCTS 

7046 Park Mesa Way 
Suite 

San Diego, CA 92111 
Or phofia (714) 571-3217 

OflFit rm, Mna lax 



PASCAL TOOLS 


PERSONAL 

COMPUTER 


WITH SOURCE CODE 

9 Common logical and arithmetic pro¬ 
cedures mcfuding a pseudo random 
number generator 

• All string routines which extend PASCAL 
and give the capability of advanced 
BASIC 

9 Screen handler and command line paser 

• Reference documentation. User Manual 
and source code provided 

Send check or money order for $95.00 
(California residents add applicable sales tax} 


BLAISE 

COMPUTING 

INC. 


146$ 17th Avenue 

Sun FrancISM, CA 94122 (415} 655-4711 


Circle 58 on inquiry card. 


HiGH OUALirr 

CONTROL DATA 

FLEXIBLE DISKS 

5 1/4 ” Soft sector Pnce/10 

f side/ single deruky. ^ , ..$23 jOD 

1 side/ double density.. Z6J50 

2 side/ doublB deneUy^ « « , . . 33.40 

8 Soft sector 

1 side/ single density ..... .$26.00 
t side/ double density . , . < . ,3OJ00 

2 side/double density . .... . 36.60 

Checki, M.O.. VISA, M.C 
Write Cord Numbers, Expirotion Dote, 

Add S2.GC Hem effing Cficrrge 
{4081252-4710 




Vkiimited 

Dept. No, BY092P.O. Box 3304 
Saratoga, California 95070-1304 


Circla 136 on inquiry card. 




ScotcK 

DISKETTES 


SAVE 40% complble list 


574 

f M Specify edft. 

Pricfl/ia 

10 0 r 16 sector 


#744 

1 side/egl dens.. . . 

.... $26.70 

#7440 1 side/dbl dens. 

. . . . ,31.20 

#74B 

2 stdes/dbl dens. 

. . 38.40 

8” 

Specify soft 
or 32 sector 


#740 

1 side/sgl dens ...... « 

..... 27.30 

#741 

1 stde/dbt dens....... 

.36.80 

#743 

2 sides/dbl dens...... 

. . . , .43.60 


CHECKS “ VISA - MC - C.O.D. 
{3t3} 777-7780 ADD $2 SH/PPtfVa 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave, 

St. Ciair Shores, Ml 480B1 


AutticHlnd Dlitrlbulor 
informetJon Procaaeing Produd* 


C ire la 261 on Inquiry card. 


Circle 431 on inquiry card 


Circle 272 on inquiry card. 
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SBC-S80 S-100 IEEE STAND ALONE 

SINGLE BOARD 
COMPUTER 



USES Z-80A(2or4MH2) 

FEATURES. and Shui I/O Pwl • PTd- 

ETumnatila ewd Bats T IQ.WOO • Itit^ DUH PRICE 

dal Timars • On Bawd EPROM a IK On Board RAM 
Assembled and Teamed. HeifiLilsf S32S 
CABLE- . 525.00 


<29S» 



FDC-I S-100 IEEE 696 

FLOPPY RISC 
CONTROLLER 


USES W01795-02 

FEATUflES: Slate of the an digital wpafetcif * ITCPM Bhk lprSaCZ/4 vul 

POC-t • OnvpE bath $" iniBiwiKEd'* ApIe* OUR PRICE 

can alaa Iw inlafmKed • SO end DO Rx-mats ■ DiiKti)l 
Ptewnie Coni|wn®arTOn, AssBmbloct and Te^tofl 
CABLE . . -iJS.OO 


»325n 


S-tOO IEEE REALTIME 

^ CLOCK CALENDAR 

G*VE VOUR COMPUTER THE 
H our-M inute-Second-Day 
Month-Vear 

FEATURES: SalTOMAe conlraL int«tj|it9 • OniKBnl 0y||| py|Q^ 

• 139 * 



flechRipHtiir Banerv "nainlairia idwE w 

piwaT ^.Olt 

A&aemisuad and Tesied. Regutaf S1ES 


THE SYNERGY-CARD FOR YOUR 
APPLE II 



FEATURES: FanllDf Plal • $0;^ 
Pofi • CtealiCalBiMlar • Two Snlsr- 
wal Tjrrw* • BSB K-TO Ultrasnm 

ImeflBce • tBK IWM. 

Svneigv-Card wjth i6K HAM md insliurtiBn. 

OPT-1 Adds fBMlWl. SaHiri atHl Tmim SSS 00 

I OPT-2 Adds ODGh Cahmdoi tmrnt Hhv Om-11 AS.PO 

OPT^S Adds Iffifi X-10 Inwrioce iintuH GgM/'Zt 3S DO 

ParaltalCeWa SaOOO SamlCabl- S20 00 


H J<-1U Ultrasnnir 

MSST' 



HIGH OUAUTY S^IOO 

MAIN 
FRAMES 


3 Mqdals to Pick From 

~' FEATURES. Facced An Ckiahng 
• 06-75 Euioutx • 4aVDC li ?5 a and 
HGVDC#-SAPuwrrSuf^hr * FmrtI Panel PtFwer ahri HdscS SiwdL-hEia * Shitl 
and POwnr ^pplv Unr $14 " <)f S~ Dlac Dmnia 

MF+ Wtih a Slots $450.00 

MF+MO W/8 Slow *rui PenArer Supply 5*^‘’ Drives. S5D.0D 
MF+00 w/ 8 Slow aod Powflr Supply ter S" Dtiyts 700-00 

CHa iwn £12 00 


APPLE II COMPATIBLE ASCII 

FULL 

KEYBOARD 

COMPACT SIZE 

FEATURE G: aotlover Fiiniftlan • hill ASCU Cjede 

E^rtpida a High Ftfixibildv Idr Wodificaiion or Enjunnamn OlIH PRICE 

• TTL Level Qurpulfi • On OII Indicelums rniifi. 

* LftiV Pumur ConsumpdriTi 

Apple II Ksybaerd .... . 


*9r 


TANDON DISC DRIVES 


TM1CX3-1 

514“ 40 Tr«ck 

BSDD 

250K 

$248.00 

T1M1CX3^2 

5V*" ao Track 

D5DO 

BOOK 

319 00 

T1M1CK9-3 

5H" BO Track 

5$DD 

BOOK 

320.00 

■mnoo-4 

5’4 ' 1 BO Track 

tTSDD 

lOOOK 

424 00 

T1WB4B-1 

BT SLIMLINE 


BOOK 

424.00 

twees 2 

er SLIMLINE 

OSDO 

lOGCK 

Srfle.OO 


EPROM's 

1-f Bup QOdp 
771E CALL 

7733 7 86 fl35 CALL 

Jfvw 8 75 7 SB CALI 

MISC 

CDP-1854ACE lUARTj 
2-$0iA CPU 


RAM’S 


I T Blu Mup 

E1t£P‘3l1Q0nS| 7 50 7 20 CALI 

7n4|.-3[2<X3n5l t tU T 7(1 CAU 

4lE4t7D0nGr 7 90 JAB CALL 


1529 

5 29 


tSK RAM E)<PANSlON 
KIT 

FOH TRG'tO MODEL HI 

$12 9S/9 


JOCGISC ftADiQ 
WJTH 
WfACrPHOJVf^ 


PPHQJVf^^^ 

PuTrcwtSf 

OF iiJOO OH MOHf 
oAia a>|giiPM Sapt X? Ed97 

^ SUimONICS CO., m. 


—■ 12621 CRENSHAW BOULEVARD 

^ HAWTH OR N E. CALI FO R N iA 90250 

stdbEHOURG "WN FBI S-OOem (n fl SOpm 
' brUHE HOURS SATUHDAV lOOOauT lo GOQpm 

IN CALIFOnNlA OUT£jDE CALIFORNIA TULL FREE 

(213) 644-rf4B hB(m-42t-S77S 

Mail Order—’Minimum Or^r: $10. Send Money Order or Chech to: 
P.O. BOX 1957 —Depl. H. HAWTHORNE, CA S0250. Jse yeur 
VISA or MBStercerd jpleese include eMpirelion dalej. Add Sl.Ofl 
poElege end handling loorder. CaldomFa nnidBltls add 6% SalM tea 



Figure 9: Three chips up the ADC circuit ffiuf conn^cfs fo the cassette jack of the 
Model IIL The 715070 is the heart of the ADC, and the remainmg chips perform level 
conversion. 


Fm^ CASSOUT 1^ MICROSECS 


PIN 2, LM 339 


IV — 


OV — 


4V — 


OV — 




Figure 10: The IM339 comparator changes the 1-V peak-to-peak cassette output 
wave form to a TL507C-compatible level. 


The A-to-D Circuit 
The circuit for the Model III ADC 
is shown in figure 9, The heart of it, 
of course, is the TL507C. The LM339 
comparator is used for level conver¬ 
sion of the Model III cassette output 
signal, while the 74lC is used for level 
conversion to a Model Ill-compatible 
cassette input signal* 

The CASSOUT signal. The clock 


input to the TL507C is derived from 
the Model III cassette output. This 
clock input would normally be the 
signal that goes to the AUX input of 
the cassette recorder during a 
write/tape operation. The CASS¬ 
OUT signal is shown in figure 10* It is 
a 0“ to 1-V square wave* 

The clock input to the TL507C 
must be at least 2.5 V, which calls for 
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Prepare Even the Most 
Complicated Programs 
Quickly, Easily! 

wuh EZ.COM 

Software Programming Aid 

Program logically, conveniently by structure and modularity! 

EZ.COM is an efficient programming tool that drastically reduces total cycle 
time of programming and eliminates the tedious construction of complex pro¬ 
grams. EZ.COM creates and maintains libraries of program modules. 

• Modules may be as long as 100 lines. Each library 
may be as large as 8 megabytes and may contain 
as many as 16 thousand modules. 

• Modules may be created, transferred from another 
library or from other program source listings. 

• Modules have no format restrictions and may 
consist of coding, tables, description text, dis¬ 
play formats, etc! 

• Modules are filed random access allowing in¬ 
stant storage and retrieval. 

Written in efficient and fast 8080 assembly, EZ.COM produces easily debugged and 
understandable programs faster than any other technique. Many programs may 
coexist in the library in the form of module lists which may then be used to obtain source 
files. Using lists arranged as hierarchical structures, the most modern techniques of 
structured and modularized programming may be used. A library index is available on 
demand along with module catalogs and program source listings. 

EZ.COM OFFERS THE SIMPLEST TO LEARN, 
EASIEST TO USE FULL PAGE EDITOR YOU’LL EVER SEEI 

• All the special options and features you'll ever wanti 

• All edit features are detailed on an edit help page—a 
key stroke gets it and a second returns you to your 
original place. 

• A spooler is provided for listing while you are editing. 

• Useful for novices or experts. 

• Easy to use. easy to learn & fast. 



GOOF PROOF? You can bet on it! An OOPS Key is provided to 

back out of any situation. Syntax edit is performed on the way in; aii commands wiii be 
grammaticaliy correct. RESET at any time, the fiies are protected. 


For $195 we1t send you the program along with sample files and 
reports on an IBM format 6" single density floppy, and an instruction 
manual you11 find to be an invaluable programming aid. Or, send $35 
for the manual alone (later applied towards your purchase of the 
program.) $5.00 will 'bring you a program description with sample 
modules and reports. 


¥he Softuuorehou/e 

1542 W. Pepper 
Mesa, Arizona 85201 

or Can (602) 969-1430 




‘Requires CPM, 48 K RAM, at least one disk, and the dumbest of terminals. 


M 


Circle 429 on inquiry card. 
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+5V GROUND 



TO CASSETTE JACK 
ON MODEL HI 


Figure 11: The simple and inexpensive ADC is consfru^r^e£^ on a Radio Shack 276-175 
prototype hoard. 


some level conversion of the 
CASSOUT signal. The LM339 ac¬ 
complishes this by comparing the 
CASSOUT signal to a voltage of 
about .25 V at the junction of the 
6,8k-ohm and 330-ohm resistors. The 
output of the LM339 is shown in the 
figure; it is identical to the CASSOUT 
signal except that it has a greater 
voltage swing. 

The CASSOUT signal is the clock 
for the TL507C. Each pulse will be 
(arbitrarily) set to a width of about 
200 /AS, The counter in the TL507C 
changes on the negative-going por¬ 
tion of the dock pulse, A complete 
ramp will require 128 clock periods. 


The CASSIN signal. The cassette 
input circuitry in the Model III 
responds to a negative voltage level. 
The output voltage of the "open- 
collector'" output line from the 
TL507C swings from about 0 V to 
about +5 V and must therefore be 
converted to a waveform that swings 
both positively and negatively. The 
741C accomplishes this by comparing 
the output voltage with 1,2 V at the 
junction of the 3,9k-ohm and 
1.2k-ohm resistors. The output of the 
741C follows the output of the 
TL507C as shown in figure 8, 

Other connections^ The ENABLE 
input of the TL507C is tied to +5 V, 


making the chip always active, is 
not connected, RESET is tied to 
ground. The counter will be at some 
meaningless value when power is first 
applied but thereafter will repeat 
modulus 128, The ANALOG INPUT 
is tied to ground. 

Constructing the ADC 
The ADC circuit was built up on a 
Radio Shack 276-175 prototype 
board shown in figure 11. The proto¬ 
type board has two bus columns for 
power and ground on the left and 
right sides of the board. There are 
two sets of 23 rows used for connect¬ 
ing integrated circuits (ICs), 

The figure is meant as a general 
guide for interconnections; use the 
logic diagram of figure 9 as the 
definitive circuit. Solid lines in the 
construction figure represent solid 
bus wires; these can be routed under 
or over components. Note the keying 
of the 1C chips. Pin 1 on all chips is at 
the upper left comer. 

After the board has been wired up, 
recheck the wiring and prepare the 
power cables. The two wires on top 
go to a +5 V power supply. Radio 
Shack has an inexpensive +5 V kit 
(277-125) that you can use for this 
purpose. 

The —6 V wires on the right side 
should be connected to the ^ 6 V sup¬ 
ply for the 74lC. You may substitute 
a +6 V battery in place of a large 
power supply with no problem as the 
74lC will draw negligible amounts of 
current. The positive lead to the bat¬ 
tery or power supply attaches to the 
ground bus of the prototype board. 
The three leads on the bottom go to 
the cassette-input jack on the Model 
III, The proper pin numbering is 
shown in figure 9 and has been dis¬ 
cussed in a previous article (see "A 
Po(r)tpourri of Ideas" in the April 
1982 BYTE issue, page 158), For 
testing purposes, simply clip test 
leads to the existing Model III cassette 
cable as shown in figure 12, 

The two leads for the analog-input 
signal connect to the voltage to be 
measured, A simple voltage divider, 
which uses one lOk-ohm potenti¬ 
ometer and a lOk-ohm resistor, is 
shown in figure 13. 
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A HARD DISK COMPUTER AT 
A PRICE THAT^ HARD TO BEAT. 



RTI INTRODUCES ''THE COMPETITOR" 


• Micro-computer: Produced by ./\,n^3S 

Appliod Digital Data Systems he., a subsidiary 

of NCR 

• CPU: 5MHz S08BA-2 

• RAM; 64K Bytes, parity protected 

• DISK: 5 Megabyte formatted 5*4 
HARD DISK 

• Mini-Floppy; 800K Bytes formatted 

• INPUT/OUTPUT PORTS; 

- Serial port —console terminal IbidirecLional t 

- Serial port—communications up to 9600 baud 


* 8 bit parallel port^ Centronics type printer 

- 13 bit parallel port— Letter Quality printer 

• Service available through the NCR 
Corporation nationwide and worldwide 
network 

• Standard Software; 

- MUON iCP/M Compatible multi-tasking 
operating system) 

- BASIC interpreter (Micro Soft) 

• Dimensions: 15% " W x 15% ” D x 8% " H 

• Weight; 35 lbs. 


Everything listed above.. .only $5,9951 
"The Competitor” is an integrated system, well-supported, 
with hard-disk and floppy backup that will run CP/M 
software in a large variety of business applications. 

We call it "The Competitor" because it is priced lower 
than many kits and hobby-grade products, yet offers more 
features, more reliability, more support. 

With it, you can start small —but not too small. You 
can run accounting (which usually requires hard disk), 
inventory, A/R, A/P, word processing, mailing lists, bill- 
ingt budgeting, and more. Plus, you can expand by adding 
multi-user capabilities jup to 4 terminals), more disk 
capacity (10 megabytes), additional RAM memory jin 
64KB increments), and a second printer. 

For your minimum system, you will need a CRT 
terminal and a printer, which are priced extra. 



Terminal: ADDS 

Viewpoint—$639. 

■ Movable keyboard 

• Micro-technology 

• Screen-tilt Sl Glare- 
reducing filter 

• 6 Built-in international 
character sets 


Printer: Centronics Model 739—SG49. 

• 10 cpi, 16.7 cpi and elongated print at a speed of 100 cps in the 
mono space mode and 80 cps in proportional space mode 


MUOM. Vkewpoml are Trademarks ol ADDS. CP/M. CBflO. PASCAL/MT-i- are Irademarks ol Digital Research. CSASlC is a Irademark of Compiler System, )nc. 
itordEJar Mail merge. Su person. SpeUstar. Datastar. Calcstarare irademarks o1 Micro Pro Iniernationai Accounling Plus is a trademark of Software Dimension. Inc. 


SOFTWARE: 

WeVe tested many CP/M packages and can assure 
you that they load, run and do everything expected. 

Because space is limited, we can only list a few of 
the most popular packages available from RTI. 


CP/M SOFTWARE: 
Languages — 


a CBASIC 

S135. 

□ FORTRAN 

CALL 

□ PASCAL/MT+ 

$315. 

□ PL/1 

$450. 

□ COBOL 

$765. 

D CBSO 

$450. 

Word Processing — 

□ Wordstar 

$445. 

□ Supersort 

$225. 

□ Mail merge 

8135. 

□ Spellstar 

$225. 


Accounting Plus — price/module $629. 

□ General Ledger □ Inventory □ Sales Order 

□ Payables □ Payroll Entry 

D Receivables □ Point of Sale □ Purchase Orders 

Data Base Mgmt,— Other— 

□ Datastar $315, EH Calcstar $265. 

I.....— 


Yes. Please send me... 

n "The Competitor" . , $5,995. 

n The Terminal. 639. 

□ The Printer . 649. 


Tbtal enclosed $_ 

Pleai^ add state sales tax, where applicable. Shipping 
charges will be billed to you. 

Please check the components and software you want. 
Make check payable to Research Tbchnology InternationaL 
Prices are FO.B. factory. Send your order to: 



4700 Chase 

Lincolnwood, IL 60646 


Name 


Company 

Address— 


City, State, Zip 


Phone (-).---- 

In a hurry? Call RTI, toll-free, 800/323-7520, In Illinois, 
Alaska, Hawaii, or outside the USA, phone 312/677-3000. 
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FI^OM 

CASSETTE 



Figure 12: The existing cassette cable for the Model HI may be used fo connect the ADC 
fo the computer system. Three clip leads connect all signals. 


OUTPUT 
0-4.5 VOLT 




9 VOLT 
^ TRANSISTOR 
+ BATTERY 


lOK 

PC BOARD 
POTENTIOMETER 


Figure 13; The ADC may be tested by a 
simple voltage ^^^UI^^er made from a 9-V 
transistor battery, a lOk-ohm resistor, cind 
a lOk-ohm printed-circuit-board poten¬ 
tiometer. 



Figure 14: The ADC algorithm is straight¬ 
forward. Starting from a known condi¬ 
tion, the cassette input is sampled and the 
clock pubes are counted until the analog 
input voltage falls below the ramp 
voltage. 


The Software 

The flowchart in figure 14 shows 
the basic scheme for measuring the 
duty cycle by counting clock pulses. 
The CASSIN signal is read from bit 0 
of I/O port hexadecimal FF, This bit 
is a 1 when the analog input voltage is 
higher than the ramp voltage. 

If the input is a 0 initially, the ramp 
voltage is higher than the analog in¬ 
put voltage. In this case, clock pulses 
are output (via CASSOUT) until the 
input bit goes to a 1 (i.e., the ramp 
voltage is lower than the analog input 
voltage). 

If the input is a 1, clock pulses are 
output until the ramp voltage rises 
above the analog input. At this point 
a count is set to 0* The maximum 
count will be 128, which can be held 
in one byte. 

Now, clock pulses are output until 
CASSIN goes to 1. The count is in¬ 
cremented for each clock-pulse out¬ 
put. When CASSIN goes to 1, the 
ramp voltage has fallen below the 
analog input voltage. 

This algorithm is implemented in 
the assembly-language program 
shown in listing 1. Three subroutines 
are used: TSTIN, OUTCLK, and 
DELAY, 

DELAY simply causes a pause for a 
fixed amount of time, about 200 ^s. 
It's called by OUTCLK to create a 


fixed-width clock pulse of 200 ps. 

OUTCLK outputs one complete 
clock cycle to CASSOUT. The 
cassette toggle is first set one way by 
outputting a 2 to port hexadecimal 
FF, DELAY is then called. Next, the 
cassette toggle is set to the opposing 
voltage level by an output of 1. 
DELAY is called again. 

The TSTIN subroutine is called by 
the main CONVRT program to test 
the state of the CASSIN line. The 
state of CASSIN is returned in the Z 
flag; Z is set (Z) if CASSIN is 0 or 
reset (NZ) if CASSIN is 1. 

TSTIN also tests a "time-out" 
count in the DE register pair. The 
count is incremented; after 65,536 
times, it will recycle to 0, When that 
occurs, TSTIN resets the stack and 
returns control to the calling (BASIC) 
program. Time-out occurs when 
CASSIN does not change state within 
a reasonable amount of time, and it is 
indicated by returning a count of —1, 

The main driver portion of CON¬ 
VRT implements the logic shown in 
the flowchart by calling TSTIN and 
OUTCLK, At the end of CONVRT, 
the count of clock pulses is held in the 
HL register pair and returned to 
BASIC by the standard return of "JP 
0A9AH/' which returns the HL 
register contents to a BASIC variable. 

The assembly-language version of 
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insijDFnpiJfar him [jlLfi 
has the latest titles 
on hardware, software, 
theory, and applications, 
PLUS ready-to-run 
tapes and disks at the 
lowest prices anywhere! 


Select 6 fact-filled books 
for only $^95 


(total value up to $111.70) 



List 


107B 

List $12.95 


1397 

l.lst $1^95 



icookiioo<f 

- ■ _— — 


^icrocompufaj 


1350 

List $15.95 


1055 


LlJSt $9.95 


Lul $IB.95 



14BC 

List $17.95 




335 
List $14.95 


1241 

List $U.9S 



1414 

List $15.95 


List $10.95 


1100 

List $13.95 



1209 

List $11.95 



1193 

List $14.95 



I ?How tea 
I Gel Starfe 


e iwnnw i 
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Ttm 


apple (r 
COMPUTEl 


illostwj™, 


DIcnON/Wy OF 


BiBLE 


Join Ttie Computer Book Club! Get 6 Best 
Selling Books for only *2.95 (vnuEsTosni TO) 
Seven reasons why you belong 
in The Computer Book Club 

1. Y«j save monay. Save up to 75 % an books and ideas sure to increase your know-how. 
You'll save even more because you'll be able to perform many tasks without calling in 
outside help. 

2. Your satisfaction paranteait. Any book you buy is returnable within 10 bays with (Hit 
oh ligation. 

y You rocefVi news of new boohs and ideas. About 13 times a year, you will get a Club 
News Bulletin with current book selections and bonus offers—dozens of up-to-the- 
minute titles you can pick from, each with ^citing new ideas. 

4. You receive books automatJcally. You will receive eutomaticalty a new book selected 
by the Computer Editorial Board as a Main Selection. But^ you cen choose another book 
or no book at all by mailing the business reply form contained in each News Bulletin. 

5. You gft special bonuses. The club has special sales and added-value promotions for 
members to increase your library of knoi^edge. And, after fulfilling your membership 
obligationt you will receive a dividend certificate with each book purchased to ouali^ 
for even greater discounts. 

G, You'll have a library of exceptfonal ipiality. Each Computer volume is a full-length 
publisher’s edition, filled with useful, up-to-the-minute information. 

7. You'll gain practical knowleilgt and ciHifidaoce. The Computer Book Club will add to 
your practical skills about jobs that you face every day. All books contain easy-to- 
understand language that will add to your confidence In completing al most any task. 


n SDinpuiar EI][]^ Blub j 

Blue Ridge Summit, PA 17214 | 

Please accept my membership in The Computer Book Club | 
and send the 6 volumes circled below. I understand the cost ■ 
of the books selected is $2.95 [plu$ shipping/handiing). If | 
not satisfied> I may return the books within ten days without ■ 
obligation and have my membership cancelled. 1 agree to J 
purchase 4 or more books at reduced Club prices during the | 
next 12 months, and may resign any time thereafter. ■ 

334 335 336 337 338 1050 1053 | 

1053 1062 1D76 1088 1111 1160 1183 1195 ! 

1209 1241 1271 1295 1330 1350 1380 | 

1391 1394 1396 1397 1406 1414 1466 1473 I 

Name ______ Phone - | 

Address___-_ I 

City-- J 

Slate - Zip — - - 

fVaUd for now mombore oaly. Foreign and Canada add 20%. Orders outelda tJ.S. B 
or Canada must be prepaid with Internationa] nrnney ofders in U.S. doJUra). ■ 
This order subject to accepLanoe by Ihe Compuler Book Qub BV-9S2 ! 
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Listing 1: The A-to-D conversion program for the Model III which implements the algorithm for measuring the duty cycle by count¬ 
ing clock pubes. 


7F00 


00100 ORG 7F00H ;CHANGE THIS AS REQD 

00120 A TO D CONVERSION PROGRAM FOR MODEL III 
00130 INPUTS NONE 

001A0 OUTPUT:mL>=CONVERSION COUNT OR -1 IF TIME OUT * 

00150 ; *»***^(-************»*****’jt****##*-jfr*»********^("»t’jt*^(‘#**#*#-in(- 


7F00 

110000 

00160 

CONVRT 

LD 

DE«0 

ITIME OUT COUNT 

7F03 

CD2B7F 

00170 

CON005 

CALL 

TSTIN 

5LOOK FOR 1 

7F06 

200A 

00180 


JR 

NZ > CON020 

;go if 1 

7F08 

CD3B7F 

00190 

CON010 

CALL 

OUTCLK 

;0. WAIT ’TIL 1 

7F0B 

CD2B7F 

00200 


CALL 

TSTIN 

5 TEST 

7F0E 

28F8 

00210 


JR 

Z«CON010 

5GO IF STILL 0 

7F10 

18F1 

00220 


JR 

CON0O5 

? RESTART 

7F12 

CD3B7F 

00230 

CON020 

CALL 

OUTCLK 

?NOW LOOK FOR 0 

7F15 

CD2B7F 

00240 


CALL 

TSTIN 

5 TEST 

7F18 

20F8 

00250 


JR 

NZ > CON020 

;G0 IF STILL 1 

7F1A 

210000 

00260 


LD 

HL»0 

; INITIALIZE CONVERT Cl 

7F1D 

CD2B7F 

00270 

CON030 

CALL 

TSTIN 

;NOW LOOP ’TIL 1 

7F20 

2006 

00260 


JR 

NZ1CON090 

5GO IF 1 

7F22 

CD3B7F 

00290 


CALL 

OUTCLK 

;PULSE 

7F25 

23 

00300 


INC 

HL 

;bump count 

7F26 

18F5 

00310 


JR 

CON030 

;try again 

7F28 

C39A0A 

00320 

CON090 

JP 

0A9AH 

?RETURN WITH ARG 

7F2B 

13 

00330 

TSTIN 

INC 

DE 

;BUMP time OUT CNT 

7F2C 

7A 

00340 


LD 

A>D 

JTEST FOR DE=0 

7F2D 

B3 

00350 


OR 

E 


7F2E 

2006 

00360 


JR 

NZ,TST010 

5 GO IF NO TIME OUT 

7F30 

21FFFF 

00370 


LD 

HL*-1 

ISET ERROR FLAG 

7F33 

D1 

00380 


POP 

DE 

1 RESET STACK 

7F34 

18F2 

00390 


JR 

CON090 

;RETURN 

7F36 

DBFF 

00400 

TST010 

IN 

A»(0FFH) 

5 READ CASS IN 

7F38 

E601 

00410 


AND 

1 

;GET 1500 BAUD BIT 

7F3A 

C9 

00420 


RET 


5 RETURN 

7F3B 

3E02 

00430 

OUTCLK 

LD 

A) 2 

;ONE WAY 

7F3D 

D3FF 

00440 


OUT 

(0FFH)» A 

;OUTPUT 

7F3F 

CD4A7F 

00450 


CALL 

DELAY 

;DELAY ABOUT 200 MICS 

7F42 

3E01 

00460 


LD 

A. 1 

;OPPOSITE WAY 

7F44 

D3FF 

00470 


OUT 

(0FFH)»A 

;OUTPUT 

7f-46 

CD4A7F 

00480 


CALL 

DELAY 

;DELAY 200 MICS 

7F49 

C9 

00490 


RET 


;RETURN 

7F4A 

0619 

00500 

DELAY 

LD 

Bi 25 

;ABOUT 200 MICS 

7F4C 

10FE 

00510 

DEL010 

DJNZ 

DEL010 


7F4E 

C9 

00520 


RET 


;RETURN 

0000 


00530 


END 
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CONVRT executes at location hexa¬ 
decimal 7FOO* Listing 2 shows a 
BASIC driver program that calls 
CONVRT and also incorporates the 
machine-language code of CONVRT 
as a series of DATA statement values. 
The code Is moved to the hexadecimal 
7F00 area before execution of the 
BASIC program. 

The BASIC driver for CONVRT 
converts the count returned from 
CONVRT to a voltage level, predi¬ 


cated upon a +5 V supply for Vcc. 
The iteration count is displayed in the 
middle of the screen along with the 
voltage value. 

When Vcr is exactly +5 V, the 
allowable analog input can be +1.25 
V through +3.75 V, for a total range 
of 2.5 V, Because there are 128 steps, 
each step represents 2.5/128 V, or 
about 0.01953 V. The actual voltage 
read from the analog input is ex¬ 
pressed as: 


V = (+3.75)-(CNT-l)*0.01953 

and this value is calculated and dis¬ 
played on the screen. 

Using the ADC 

Connect all power leads to the 
ADC and turn on the +5 V and =6 V 
DC. Make the obvious "'smoke tests""; 
none of the chips should feel hot to 
the touch. 

Connect a voltage source to the 
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16 Bit 

$7595 

FOUR 

USER 

SYSTEM 


THE 

TEC 



8086 Multi-User Microcomputer 


FOR 


MP/M-86' 


STANDARD FEATURES 


System 

ONLY 

$ 1899 * 

PER 

USER 


1/2 MEGABYTE 
OF MEMORY 

TWO 8 INCH D.D. 
FLOPPY DISKS 


16 BIT 8086 CPU • Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY ■ The second most important factor which affects system performance is available user memory. Our 1/2 
Megabyte, four user system gives each user well over lOOK Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk I/O interrupts to MP/M-86™, allowing for maximum system 
performance in Multi-User operation. 

TWO B INCH DOUBLE DENSITY FLOPPY DISK DRIVES ■ The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 

MULTIPLE PARALLEL PORTS • Parallel ports are provided for operating printers as well as other parallel devices. 

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 
easily field installable. Available options include; Memory €4K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE YEAR WARRANTY - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 
Warranty. 


SOFTWARE OPTIONS 

MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 

LANGUAGES • BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH 

*NOT INCLUDING MP/M-86 and User Terminals, 


OTHER FINE S1O0 and APPLE PRODUCTS AVAILABLE, INCLUDING; 

ANALOG to DIGITAL CONVERTERS (12,14,16 bit accuracy; 30,40,100,125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, I/O Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 

REQUEST OUR CATALOG FOR COMPLEn USTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT UNE. 


EC 


BR 


tNq. 


" DEALER INQUIRIES INVITED 
23600 Mercantile Rd. • Cleveland, OH 44122 


TECMAR, INC. 

‘ (216)464-7410 


Mi mm m ripjlNd Ijitowki tf m famisb k. ttsm, AlMN-BE wj fmiii in InMi if iamlt lit ?mm a i n^enf Itkmill i SHU 11 Ik^ilir Syitai ta. QSTM i i tif ikk tnknri if MkhTkiii k. 

CANADA: Dur Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 465, Toronto, Ontario M5J 2L7 (416) 598 1046 
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Listing 2: A BASIC driver program that calls the program CONVRT and incorporates the machine-language code of CONVRT as a 
series of DATA statement values. 

100 ’ MODEL III TL507C A TO D CONVERSION DRIVER 
110 DATA 17.0i 0»205>435127?32t10>205*59,127»205>43»127i40>248 
120 DATA 24>241>205i59»127»205»43f127»32>248i33»0>0i205»43»127 
130 DATA 32»6i205»59»127t35»24>245»195i154»10»19,122,179,32,6 
140 DATA 33,255,255,209,24,242,219,255,230,1,201,62,2,211,255 
150 DATA 205,74,127,62,1,211,255,205,74,127,201,6,25,16,254,201 
160 FOR 1=32512 TO 32590 
170 READ A: POKE I, A 
180 NEXT I 
190 DEFUSR0=&H7F00 
200 CLSs 1=0 
210 A=USR0(0) 

220 IF A=-l THEN PRINT 8 512+20,"OUT OF RANGE 
230 1=1+1 

240 A=(.75*5)-(A-1>*(2.5/128) 

250 PRINT a 512+20,I,INT(A*100)/100?" 

260 GOTO 210 


■':G0T0 210 

U 


analog input, which can be the circuit 
shown in figure 13 or simply a 1.5 V 
battery connected between ground 
and the input lead. 

Connect the cassette leads either by 
clip leads or specially wired cable to 
the cassette DIN jack at the rear of the 
Model III, 

Protect the hexadecimal TFOO RAM 
(random-access read/write memory) 
area and enter the BASIC program. 
Double-check the DATA statements 
for correct values* Execute the BASIC 
program. You should see a slight 
pause as the machine-language code 
is moved from the DATA statements 
to the hexadecimal TFOO area. The 
screen should clear, and you should 
then see the iteration count followed 
by the voltage value on the screen. 

If you do not see a conversion 
voltage immediately, recheck the 
power and wiring connections. If the 


analog input is not properly con¬ 
nected, you should see the "OUT OF 
RANGE'" message. 

The ADC components and timing 
are not critical, and if you experience 
trouble, chances are it's in the wiring 
or machine-language code. You may 
troubleshoot the circuit by outputting 
pulses by the following BASIC code: 

100 OUT 255,1 
no OUT 255,2 

120 PRETT @ 512+20,INP(255) 
ANDl 

130 GOTO 100 

This code outputs clock pulses at a 
very low data rate but one still suffi¬ 
cient to cycle the ADC through the 
ramp voltages in a few seconds. The 
input should alternate between 0 and 
1, depending upon the analog input 
voltage. 


How Does It Work? 

Damn fine! All kidding aside, this 
is one of those projects that works ex¬ 
tremely well, thanks to the specifica¬ 
tions of the TL507C chip. The values 
in table 2 show the output obtained 
from various analog inputs. Inputs 
above +3.75 V and below +1,25 V 
are considered out of range, but all 
other inputs are measured very ac¬ 
curately. 

The number of samples (conver¬ 
sions) per second is about 6, Actual¬ 
ly, each sample should take anywhere 
from about 2 clock pulses (1 millisec¬ 
ond [ms]) to a worst case of about 256 
clock pulses (128 ms), corresponding 
to a range of 1000 to 7.8 samples per 
second. However, the sluggish 
BASIC interpreter reduces the num¬ 
ber of samples per second to about 6, 
regardless of the analog input 
voltage. This conversion rate could 


The HOMESRAIN^"" fs a ded 

icated microcomputer system in a 
stand-alone package. HOME- 
BRAIN'S^^ I/O potential exceeds 
300 channels. 


ACHIEVE TOTAL 
HOME CONTROL 

• Energy Management 

• Home Security 

• Lighting Control 

• Safety Monitoring 

• Appliance Control 


theHOMEBRAIN'"is 




the First Total Home 
Control Computer 

* Oammumcste with the HOMEBRAIN 
Ltsir^g your peisonsi computer flS232 Inler. 
lace 

• HOMEBRAfN ™ contmls your home using 
your deline logic sequences 


A 32 Channels 
Buffered Input. 

B -8 Relay Output 
C -Uninterruptadle 
Power Supply 
0 -CPU^ Communica¬ 
tions, 256 Channel 
AC Wireless Con¬ 
trol 


• Logic diagrams, limers, counters, alarm 
ckicks. calendars, are directly implemented 
by the HOMEBRAIN microprocessor 

• HOMEBRAIN ^ logs controlled operating 
limes for ihe monih 

The HOMEBRAIN operales lolally inde¬ 
pendent of your personal computer. Crashing 
your computer wtff rfot crash HOMEBRAIN ^ 
leaving your home defenseless. 


EVALUATE THE HOMEBRAIN^" 

Order Now By Calling TolLFree 
1 - 800 - 228-2028 
EXT. 332 

Lines Open B AM To 6 PM C.S.T. 

Just give us your Name. Shipping, Address 
and Visa or MasterCard number and we 
will charge the $850.00 purchase price, 
plus 120 00 shipping (N.J. residents add 
5% sales tax) to your account, Or. SEND* 
your CHECK* or MONEY ORDER* to: 

HYPERTEK, INC 

30-4 FARM ROAD 
SOMERVILLE, NEW JERSEY 08876 

‘Sending your checlK will qualify you fdr an 
INTRODUCTORY REBATE of 10% 

AUow 6-8 weetis for delivery. 
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INSTASORT 

THE MOST VERSATILE, POWERFUL SORT 
PROGRAM FOR MICRONS — PRICED UNDER m0<>o 


SUPER-WAND 


A FULL COLOR GRAPHIC LIGHTPEN SYSTEM FOR THE APPLE 


THE FACTS: 


/. The Best Low Resolution Lightpen on the Market 

2. Complete Demo Program Standard 

3. Store to Disk/Recall from Disk, Any Picture Any Time 

4. Hard Copy Printout Using ASCII Characters to Represent Colors 

5. Keyboard Color Editor Standard — Erase or Change Any CoiorAny Time 

6. Easy to Understand User Prompts 

7. Extensive Professionaiiy Written User’s Guide and Quick Reference Card for AH 
Keypress Commands 

8. 30-Day Warranty 

a You get Lightpen Disk and User’s Guide 
1 0, Will work on either Black and White or Color Monitors/TV Sets 


THE NEEDS: 


t Apple a or Apple ii^ 

2. Firmware Applesoft and 20K or Language Card (48K) 

3, Interger Version Available (20K) 

4, 1 Disk Drive 

5. (Optional) 80 Column ASCII Printer 


I. CAPABILITIES 

A. Create user defined file formats consistitig of records up to 128 characters long. Wifi allow up to WOO records per file. 

B. Allows user to select up to 7 keys from fields withm the record, thereby automatically sorting the file In 7 different ways. 

C. Single item search on any key. 

D. Partial listing of file according to any key in either asceridirtg or descending order. 

E. Complete list of file according to any key in either ascending or descending order. This means the capability to da 14 dif ferent 
listings of same file — 28 different listings if you Include the partial listing capabilities. 

F. Allows cor reef/on of records, addition and deletion of records. 

G. Allows limited arithmetic manipulallon (Addition & Subtraction) of selected numeric fields. 

H. Allows user to merge separate but identically formatted files to form a single file of up to 1000 recorefe. 
f. A flows complete listing of file in the original order. 

J. Multiple nested key searches 

K. Complete Professional wnVfen User Guide included. 

11, HARDWARE LIMITATIONS III. SOFTWARE LIMITATIONS 

A. Requires minimum of 48K main memory. A. Maximum of 1000 records per file. 

B. Requires 2 disk drives (500 records max. [single densi- 8. Limited Arithmetic operations. 

fy ]; 1,000 recortfs max [double density ]} C. No more than 7 keys all of which must be complete fields 

C. CP/M Operating System (no possibility of splitting keys into smaller Helds (or use 

as a key). 




PRICE 

QUANTITY 

AMOUNT 

SUPER-WAND 

$88.00 



INSTASORT 

$95.00 



Shipping and Handling 

$4.95 

TOTAL 



NAME 


ADDRESS 


CITY/STATE/ZIP 


ORDER TODAY! 

MAIL TO: 

Data-Rite Industries, Inc. 

P. O. Box 976. Spokane. WA 99210 
include Check or Money Order 
Payable to Data-Rite Industries. Inc. 

OR CALL: 

Data-Rite Industries, Inc. 

Inside Wash. (509) 455-9147 
Outside Wash. 1-800-541-9001 
Visa or Master Card 
accepfeef on Phone Orders 
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Digital Voltmeter Screen Value 


North star 
has the Advantage 
over IBM and Apiae. 

Before you buy a desktop computer, compare these 
important North Star features with both the IBM PC 
and the Apple III. Priced from $3599, the North Star 
Advantage gives you more than twice the disk storage 
per dollar of either the IBM PC or the Apple III. 

Only North Star offers both 8 bit and 16 bit power. 
With our new Advantage 8/16, you can run industry 
standard 8 bit CP/M® software plus new 16 bit software 
(including software available for the IBM PC). 

Better business graphics. 

The North Star Advantage comes complete with graph 
preparation software, and its screen precision beats 
both IBM and Apple. 

Low-cost expandability and service. 

The North Star Advantage provides cost-effective 
expandability to meet your growing needs: from 8 bit 
to 16 bit power, from single user to multi-user networks 
and from floppy disk to higher capacity Winchester 
storage. And only North Star offers you a choice of 
carry-in or on-site service. For the name of the North 
Star dealer nearest you, call toll-free 

1-800-447-4700 


<1.26 

OUT OF RANGE 

1.30 

1,30/t 

1.40 

1,42 

1.50 

1,50/2 

1.60 

1,58/9 

1.70 

1.69/70 

1.80 

1.79/80 

1,90 

1,89/91 

2.00 

1,99/2.01 

2.10 

2,09/11 

2,20 

2.18/9 

2.30 

2,28/9 

2.40 

2,40 

2.50 

2.48/9 

2.60 

2.59 

2.70 

2.67/9 

2,80 

2.79 

2,90 

2,89/90 

3.00 

2.98/9 

3.10 

3,08/9 

3.20 

3.16 

3.30 

3.28/9 

3,40 

3.37/8 

3.50 

3.47/9 

3.60 

3.57/9 

3.70 

3,69 

3,74 

3.73/5 

3.76 

3,75 

>3.76 

OUT OF RANGE 


Table 2; Test results show an excellent 
linearity for analog input voltages 
from .25 X Vcc through .75 X Vcc. 


be "cranked up" by increasing the 
clock-frequency output on 
CASSOUT. 



> .M AAA AAA 


FOLLOW THE STAR M 

aNorHiSlar^ 

14440 Catalina Street 
San Leandro, California 94677 


CP/M is a registered! trademark of Digital Research Inc. 


The accuracy of the conversion is 
unaffected by such system functions 
as reahtime<lock interrupts because 
the program counts directly each 
clock pulse, 

ADC Applications 

in my project presented in the 
January B^E article, I used trans¬ 
ducers to convert light and tem¬ 
perature to voltage levels, which were 
then read by an ADC and input to the 
computer as digital information. 
There are many different types of 
transducers that convert other 
physical quantities into voltage 
levels. This simple and inexpensive 
ADC can be used to monitor the out¬ 
puts of such devices and send them to 
the Model III for recording and pro¬ 
cessing. In the next two articles of this 
series, Til look at simple and inexpen¬ 
sive transducers and show you how 
to use ADCs for the Model I, Model 
111, and Color Computer. ■ 
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NotEvenThese Guys Can 
Promise Con^tete Protection 



Does your insurance? 

It’s a startling fact, but most 
homeowners insurance doesn’t 
cover home computers with 
business uses. That means 
your valuable investment 
could be unprotected even 
while you read this. Exposed 
to the risks of fire, theft, even 
accidental damage. 

SAFEWARE- does 

Introducing SAFEWARE. The 
new insurance designed to 
protect your valuable invest¬ 
ment when others won’t. Re¬ 


gardless of use, SAFEWARE 
provides for full replacement 
coverage after a low $50 de¬ 
ductible. That includes all 
your hardware, media, even 
purchased software. 

For just pennies a day 

You can insure the average 
system for just pennies a day. 
Find the value of your system 
in the table below and see 
just how low the price for 
SAFEWARE protection really 
is. If you need higher limits, 
call us toll free for a low-cost 
quote. 


Columbia National 
General Agency 

New SAFEWARE insurance is 
underwritten by the American 
Druggists' Insurance Com¬ 
pany, and is offered exclu¬ 
sively by Columbia National 
General Agency. Both com¬ 
panies are members of the 
Armco Insurance Group, one 
of the nation's leading prop¬ 
erty and casualty insurers. 


$ 2.001-f 5.000 $ 60 


S 5.001-S 0,0 0 0 $ 75 
$ 8.001-$! LOOP $ W 
in.001-SI4.000 $105 


$l4.00l-$nMG $125 


Syl avail. In AK, AZ, AK. DE, LHI, 

tlA. 111. ID. KV. \A. MR, MS. MT. NV, SC, SD, or 


Name 


COLUMBIA NAHONAL 
GENERAL AGEND' 


System value $ 


For immediate coverage 

No matter what the applica¬ 
tion, you can get immediate 
coverage for your system with 
the coupon below. Mail to: 
Columbia National General 
Agency, 88 East Broad Street, 
Columbus, Ohio 43215. 
614/224-7235. Or call the toll 
free number for coverage to¬ 
day! 800/848-0598. 




Atnouiit of 
Insurance 


Prefnluin 


Uplo $2 000 


$ 35 


□ Check enclosetJ 
Card # 


□ .VISA 


P MasterCard 
Exp. 

BY 


□ Send atMlUonal infoririatioD. 
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The Case of the Purloined 
Object Code: Can It Be Solved? 

Part 1: The Problems 

A specialist in software and high-technolog]/ law explains why 

new laws are necessary. 


Three recent decisions of federal 
tribunals on whether object code in 
read-only memories (ROMs) is pro¬ 
tectable under the U.S, copyright 
laws show that copyright protection 
against competitive unloading and 
duplication of ROMs is insecure. The 
three decisions suggest that unless 
and until a more satisfactory software 
protection law is enacted, software 
proprietors' exclusive rights to ROMs 
and other important forms of soft¬ 
ware will remain doubtful. Devising a 
proper software law is not a simple 
matter, however, for conflicting in¬ 
terests pull in different directions and 
accommodation of these interests is 
difficult. 

This two-part article reviews the 
problems in using copyright law to 


About the Author 

Richard H. Stern is a lawyer specializing in 
intellectual property and antitrust law. As 
Chief of the Justice Department's Intellectual 
Property Section, he tried and supervised the 
government's patent and antitrust litigation, 
including the computer software patent cases m 
the Supreme Court. He is now in private prac¬ 
tice in Washington. DC. dealing with the prob¬ 
lems of high technology and computer soft¬ 
ware. Mr. Stem also has a degree in electrical 
engineering. 


Richard H, Stern 
Stem & Roberts 
2555 M St, N,W. 

Washington, DC 20037 

protect object code and other soft¬ 
ware, focusing on the unloaded-ROM 
problem and using the three ROM 
cases to illustrate the difficulties 
faced. The article then comments 
briefly on the unsatisfactory and in¬ 
appropriate protection that present 
patent, contract, and trade-secret 
laws provide for software, particular¬ 
ly object code. Next month, I will 
discuss some of the questions that 
would have to be answered before a 
well-considered law on protecting 
ROMs, object code, or other software 
could be written. The conclusion is 
that we can solve the case of the 
purloined object code, but only after 
answering some difficult questions 
about software policy. 

The ROM Cases 

The three unloaded-ROM decisions 
go very different ways, partly 
because of their facts, but at least as 
much because of the extraordinary 
difficulty of the legal issues. In one 
case, the court held that unloading 
and duplicating a ROM was not a 
copyright infringement. In another, 
the court held the opposite. The third 
tribunal refused to decide the ques¬ 
tion because it was too difficult. 


The Compuchess Case: The first U.S. 
decision on whether the federal copy¬ 
right laws protect object code or 
ROMs involved the Compuchess 
hand-held calculator game. When 
Data Cash marketed Compuchess in 
1977, it unwisely believed that it was 
technologically infeasible to unload a 
ROM, Accordingly, Data Cash took 
no special legal or technical steps to 
protect the object code in the ROMs 
of its games. This turned out to be a 
serious mistake. A competitor 
brought a lower-priced knockoff 
game on the market, containing a 
ROM unloaded from the Compu¬ 
chess ROM, This set the stage for the 
first lawsuit over purloined object 
code. {Data Cash Systems, Inc. u, 
}S&A Group Inc., 4S0 F. Supp, 1063 
[N.D. Ill. 1979], afPd on other 
grounds, 628 F. 2d 1038 [7th Cir, 
1980).) 

The software proprietor lost when 
the trial court held that object code 
was not a "copy" of the copyrighted 
source code, as far as the definition of 
"copy" under the copyright laws was 
concerned. A copy of source code 
would have to be source code, not 
object code, and definitely not a 
mechanically utilitarian device such 
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The Protection of 
Video-Game Displays 

This article does not attempt to ex¬ 
plore in depth a different aspect of 
copyright law relating to computer 
programs—the protection of video- 
game displays, apart from the pro¬ 
grams used to generate them. I will 
briefly touch on the point in this text 
box, but the issues are too complex 
(and too peripheral to those discussed 
in this article) fo do them justice. Ac¬ 
cordingly, in a subsequent article, ! 
will describe how the courts have re¬ 
cently begun to protect the audiovisual 
images associated with particular 
subroutines in computer code used to 
generate output displays in the video 
monitors of video-game machines. 

A pervasive issue is how close one 
game's ^'characters" and ''plot" can 
come to that of another game before 
there is an infringement, assuming that 
the second game is not just an un- 
loaded-ROM copy of the first. In one 
puzzling decision, which probably 
goes further than any other, the court 
protected Pac-Man against K. C. 
Munchkin, an enhanced version of 
Pac-Man. In another case, however, 
the court refined to protect Asteroids 


as a ROM* In so ruling, the court 
relied on prior cases holding that such 
physical objects as buildings and 
dresses were not infringing copies of 
the blueprints or patterns for those 
buildings or dresses. In addition, the 
court expressed its opinion that object 
code, when physically embodied, is 
not directly or indirectly protectable 
under the copyright laws. Therefore, 
unloading object code from a ROM 
(or, presumably, from a tape or disk) 
is not infringement of a copyright on 
any form of the program. 

The second point raises a fun¬ 
damental problem with use of copy¬ 
right to protect ROMs, disks, and 
tapes. The copy r igh t 1 a ws were 
enacted under the Copyright Clause 
of the U.S, Constitution, which 
authorizes Congress to pass laws pro¬ 
tecting the rights of ' authors" to their 
"writings/' A program written in a 
high-level language is generally rec¬ 
ognized as a literary work and the 
writing of an author* It meets the 


against the enhanced version Meteors. 
Other pending cases involve the isswe 
of "speed-up" kits—whether the seller 
of a video-game machine can stop a 
customer from putting enhancement 
ROMs into the machine. 

A few tribunals have been persuaded 
that the video game itself constitutes 
some kind of audiovisual work of 
authorship, or that the fixed 
subroutines within it do. See e.g.. 
Atari, Inc. v. North Amer. Phillips 
Consumer Elec* Corp,, 672 F,2d 607 
(7th Cir. 1982); Stem Electronics, Inc. 
V. Kaufman, 523 F. Supp. 635 
(E.D.N.y* 1931), affd, 669 F.2d 852 
(2d Cir. 1982). The International Trade 
Commission seems initially to have re¬ 
jected the argument, hut later to have 
accepted it. In this view, the copyright 
registration based on filing a video 
tape of a play mode performance con¬ 
taining audiovisual image subroutines 
1 through n confers protection agaimt 
performance of any permutation of 
any number of the n audiovisual image 
subroutines. 

1 find this theory difficult to believe, 
but video-game manufacturers have in 


some way persuaded several courts to 
believe it. Accordingly, there must be 
something to the argument. 

[t should be noted that the argu¬ 
ment, good or bad, would appear in¬ 
applicable to data processing and other 
ordinary computer applications. Video 
games contain continuous audiovbual 
real-time output displays made up of 
permutations of the image subroutine 
displays, such as the explosion image 
display sequence of the Calaxian 
game, with each part or image subrou¬ 
tine (or else their aggregate) claimed to 
be an audiovisual "work." But the out¬ 
put of a data-processing program 
would seem to be only a printout of 
tabulated data or the like. It would 
seem difficult to find anything in the 
data-processing output that cor¬ 
responds to subroutines in the program 
and that could be characterized as a 
"work." The only work of authorship 
in sight, in a data-processing context, 
is the program itself, not the output. 
Perhaps some pie-chart graphics or the 
like could be considered a work of 
vkual or graphic arts. 


general test of being a means of com¬ 
municating ideas or emotions from 
one person (the author) to another 
(the reader, viewer, listener, etc*). 
Perhaps assembly code is in the same 
category. But a program in object 
code is generally unintelligible to 
human beings (the vast majority of 
whom are unable to read object 
code). Probably more important, ob¬ 
ject code is not intended for a reader, 
viewer, or listener. Rather, it is in¬ 
tended to be a utilitarian object—to 
operate a processor in response to 
data inputs with which it coacts to 
produce outputs. The outputs may be 
intelligible and communicate ideas or 
emotions, but the outputs are not the 
object code—they are something else, 
a third thing* 

The problem with object code, as 
the court in the Compuchess case saw 
it, is that it is not a medium of 
human-to-human communication* 
As the court said, 'The 'source pro¬ 
gram' is a writing while the 'object 


program' is a mechanical tool or 
machine part." The ultimate rationale 
for the second point made in the 
Compuchess case is that the copy¬ 
right laws are intended to protect 
media of human communication and 
not functional, utilitarian objects* It 
is unclear, however, whether the 
court was talking only about ROMs 
themselves or also about printouts or 
"dumps" of ROMs, The logic appears 
to apply to both. 

The Galaxian Case: The second 
purloined-object-code case involved 
coin-operated video games. A major 
U.S. distributor of arcade game 
machines, Midway, secured exclusive 
U.S* rights to the Galaxian video 
game from its Japanese originator. 
The game machine contains a micro¬ 
processor that combines player signal 
inputs (lever and button signals) with 
program information from a ROM 
(or several ROMs) to drive the video 
display. 
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The Structure of the 
Galaxian Game Machine 

The Galaxian video-game machine 
has two printed-circuit boards, a 
motherboard, and a piggyback mem¬ 
ory board. The motherboard has a ZSO 
microprocessor, two 24-pin sockets for 
the piggyback memory board, and two 
character ROMs. The character ROMs 
contain the code for the various images 
displayed on the screen. 

The piggyback memory hoard has 
five program ROMs and two sets of 24 
pins that fit into the sockets on the 
motherboard^ The program ROMs 
contain code for the sequence of posi¬ 
tions assumed by the images derived 
from the character ROMs and code for 
the responses to and interactions with 
the signals derived from player inputs. 

The microprocessor produces signals 
for the output video display that are 
derived from (1) the signals coming 
from player inputs and (2) the code in 
the ROMs. 


When Midway introduced the 
game machine into the U.S* market 
and it became a commercial success, 
importers began to sell competing 
versions of the game machine with 
duplicated ROMs. Midway sought to 
stop this by complaining to the U,S* 
International Trade Commission 
(ITC), a federal agency charged with 
preventing unfair acts and practices 
and unfair competition in U*S* im¬ 
port trade. The ITC does so by issu¬ 
ing orders prohibiting the importa¬ 
tion of products that infringe U.S, 
patents, trademarks, copyrights, and 
the like. 

The software proprietor sought 
copyright protection on two aspects 
of the Galaxian game's display. Mid¬ 
way filed two video tapes with the 
U.S* Copyright Office, which issued 
copyright registration certificates to 
Midway on them as "audiovisual 
works." The two tapes showed, 
respectively, output displays of 
the Galaxian game machine during 
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(1) the "attract mode" and (2) the 
"play mode/' (Midway did not at¬ 
tempt to register the source program 
or the object code.) 

The "attract mode" of a coin- 
operated video-game machine is de¬ 
signed to attract customers. It is a 
short, repeating sequence of a 
simulated game, similar in effect to a 
film loop. It fixes as stored data the 
interaction, on one short occasion, of 
a skilled player and the code in the 
ROM, For copyright purposes, what 
is important is that the attract mode is 
not input-dependent, but fixed and 
unvarying in terms of its total content 
and the sequence in which images ap¬ 
pear. 

The "play mode" of a video-game 
machine is the actual game-play se¬ 
quence, which supersedes the attract 
mode in a game machine whenever a 
quarter is inserted into the machine. 
The play mode display is never quite 
the same twice, after the first several 
seconds, for no two player-input 
signal sets are ever identical. Within 
any total play mode sequence, how¬ 
ever, are certain recurrent subrou¬ 
tines. Any time that an alien insect 
image contacts the image of the 
player's Earth-defender rocket ship 
anywhere on the video screen, an ex¬ 
plosion image sequence occurs. This 
is a set audiovisual display of the 
mutual destruction of the two images. 
A similar subroutine is carried out 
when a player's missile image con¬ 
tacts (hits) an insect image. More¬ 
over, if the game has a background 
landscape or a maze on which the ac¬ 
tion is superimposed, that may be a 
fixed sequence. Games with "charac¬ 
ters," such as a protagonist, may 
have them as fixed sections of code 
stored in one place. 

By way of analogy, to compare the 
two modes for copyright law pur¬ 
poses, consider an ordinary video 
tape of Casablanca, No matter how 
many times anyone plays the tape, 
Rick never gets on the plane to 
Lisbon, he always shoots Major 
Strasser, Louis always calls for a 
roundup of the usual suspects, and 
Rick and Louis always go off to join 
the Free French Forces, That is how 
the attract mode operates. Now, im- 
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agine an "interactive" Casablanca, an 
art form of the future, dependent on 
viewer input. Sometimes Rick gets on 
the Lisbon plane with lisa, sometimes 
Strasser shoots him first, sometimes 
Louis arrests Rick, perhaps some¬ 
times Strasser gets lisa, and so on. 
But some recurrent subroutines are 
also in this Casablanca; wherever 
Rick says, "Play it again, Sam/' Sam 
will always oblige by playing "As 
Time Goes By" on his piano, and 
after any shooting, Louis will always 
say, 'T^ound up the usual suspects," 
That is how the play mode of a video 
game may operate. 

Midway claimed copyright protec¬ 
tion against the importers under both 
copyright registrations. The ITC 
agreed that the copyright on the 
Galaxian attract mode "audiovisual 
work" had been infringed because the 
importers simply unloaded and re¬ 
loaded the whole ROM without 
bothering to identify and vary the 
fixed data stored in the attract mode 
portion of the ROM, This caused the 
importers' machines to duplicate or 
perform the very same attract mode 
performed by Midway's machines, 
which was infringement of Midway's 
copyright on the attract mode. But 
the ITC refused to rule on whether 
Midway could also gain protection 
on the basis of the importers' unload¬ 
ing and reloading the play mode's 
program data (object code) from the 
ROM. (Certain Co in-Operated 
Audio-Visual Games and Coni- 
ponents Thereof: ITC Docket No, 
337-TA-S7, Opinion of June 26, 
1981.) 

First, the ITC said that registering a 
video tape of a single play mode per¬ 
formance of the Galaxian game is not 
a registration of every other possible 
Galaxian game performance. Since 
there are millions of possible Galax¬ 
ian play mode performances, allow¬ 
ing registration of one performance to 
confer protection for the entire set of 
possible performances would be the 
equivalent of copyrighting the idea of 
the Galaxian game itself. But the 
copyright laws do not allow games or 
other ideas to be protected as such. In 
short, although the ITC did not put it 
in these terms, registering one com¬ 


puter run of a program or one output 
display does not constitute registering 
a claim of copyright on all runs, all 
displays, or the algorithm (or pro¬ 
gram) for all runs. 

Second, the ITC said that the 
human player is perhaps a coauthor 
of the Galaxian play mode perfor¬ 
mance or output. The ITC asked: 
Can a work coauthored by a person 
and a computer (the Galaxian game 
machine with its processor, ROM, 
etc,) be protected by the computer 
owner's copyright? The ITC refused 
to answer this difficult question 
because it believed that the narrow 
basis on which it had decided to 
dispose of the case permitted it to 
avoid the issue. 


It is unfair to duplicate 
object code because 
doing so violates the 
spirit of the copyright 
laws even though not 
their letter. 


The ITC found a way to decide the 
case that made it possible not to rule 
on such difficult legal questions as 
whether the program for the Galaxian 
play mode or ROM had been, or 
could in any way be, copyrighted or 
infringed. The importers had all 
copied the attract mode, which was 
protected as a copyrighted audio¬ 
visual work. Their machines could 
therefore be excluded from the U,S, 
on that ground alone. The other more 
difficult questions could, if necessary, 
be decided in subsequent cases in¬ 
volving other video games. (One such 
case is now pending before the ITC.) 

Finally, the ITC noted that its dis¬ 
position of the Galaxian case made it 
unnecessary to reach an issue urged 
upon it by the present writer. This 
was whether it was unfair to unload 
and reload program data (object 
code) from a ROM even though it 
was not copyright mfringement to do 
so. In the view that the writer urged, 
it is unfair to duplicate object code (as 
the ITC statute uses the term 
"unfair") because doing so violates 


the spirit of the copyright laws even 
though not their letter. Understand¬ 
ably, the ITC may have felt reluctant 
to fill in a gap in the copyright laws 
when Congress had failed to do so. 
Despite its avoidance of many impor¬ 
tant issues, the ITC's opinion in the 
Galaxian case is perhaps the most 
perceptive and instructive one in the 
whole object code/unloaded-ROM 
field. 

The TRS-80 Case: The latest lawsuit 
over object code involves the 
input/output (I/O) interpreter pro¬ 
gram for the TRS-80 microcomputer, 
(Tandy Corp. u. Personal Micro 
Computers, Inc., 524 F. Supp. 171 
[N,D, Calif, 1981],) Tandy's TRS-80 
microcomputer includes an I/O pro¬ 
gram stored in a ROM, The TRS-80 
I/O program interprets BASIC source 
code into machine-intelligible object 
code. This interpretation process is 
essential to the use of the computer, 
the trial court noted, because human 
beings using the TRS-80 cannot 
understand and communicate object 
code, while machines cannot under¬ 
stand (by that term, the court meant 
cannot be directly operated by means 
of) a human-intelligible, high-level 
language such as BASIC source code. 
Of course, the same principle applies 
to the I/O program itself. It, too, 
must be transformed into object code 
before the computer can understand 
and use it. Tandy therefore compiled 
the I/O program and loaded it into a 
ROM, which was placed in its 
TRS-SOs. This was a ROM whose sili¬ 
con chip's physical pattern corre¬ 
sponded to the object-code form of 
the I/O program. (Presumably, this 
was a custom ROM, not a PROM, 
but that does not seem material to 
copyrightability,) 

Tandy had apparently registered 
the program for copyright as a source 
program, Tandy sued the defendant, 
also a manufacturer of microcom¬ 
puters, when it discovered that the 
defendant had unloaded the ROM 
and was using the program in its 
microcomputers. Tandy's I/O pro¬ 
gram was presumably copyrightable 
when it was written out in BASIC 
sourcfe code or another human- 


426 September 1982 0 BYTE Publicatjions Inc 







PeRSVST 


FOR THEISM' PERSONAL COMPUTER 



tiilllllilallli 


Memory Expandable RAM 

• Expandable from 64 to 256K Bytes 

• Parity generate and check 

• Base address switch-selectable for an 
64K boundary 

• No wait states 


Expandable Parallel Printer Port 

• Su pports Centronix, Data Products or IDS interface 

• Switch selection of printer port I/O address 

• Selectable Interrupt level 

• Adjustable flat cable clamp (strain relief) 


Two Expandable 

Asynchronous Communication Ports 

• Single or Dual Channel, RS 232-C • SelectabI' 

• DCE/DTE selectable * Programr 

• 3 wire interface support stop bits i 

• Full modern support * Single lini 

• Programmable Baud rates from COMA 

50 to 19,200 


^PeCTRUM 

Multifunction 

Board 


FOUR 

FUNCTIONS 

INDEPENDENTLY 

UPGRADEABLE 



P€RSOh/^L SVSTenS TeCHMOLOGV. Ific.' 

ft 

22957 LA CADENA LAGUNA HILLS, CA. 92653 (714) 859-8871 ' 


pyrighi l^rsonal Systems Technology tnc. 1982 f8M is a tradernark of tnternational Business Machines Corp. 


Circle 372 on Inquiry card. 










Object Code, Piano 
Rolls, and Sanskrit 

Some programmers claim to be able 
to read object-code printouts. It is un¬ 
clear, under copyright law, how many 
people must he able to read a message 
for it to be deemed a copyrightable 
'writing' or a ''copy/' In one case, 
now of questionable authority, the 
U.S, Supreme Cowrf Wd that per¬ 
forated player-puma rolls mere not 
''copies," Thus, they were not infringe¬ 
ments of copyrighted sheet music, even 
though some persons skilled in making 
piano rolls claimed to be able to read 
them as others read ordinary musical 
staff notation. The Court pointed out 
that, in any event, a piano roll is not 
intended to be read like sheet music. 
Moreover, it noted, extending similar 
protection to piano rolls as ''copies* 
would require extending similar pro¬ 


tection to miisic-ijojc cylinders and 
other mechanical objects, an extension 
of copyright law that the Court con¬ 
sidered improper. 

On the other hand, it is generally 
believed that a book written in San¬ 
skrit or a listing of a source program in 
FORTRAN or API may be copy¬ 
righted, even though relatively few 
persons can read them. Copyright pro¬ 
tection has even been granted to a 
book of meaningless five-letter 
"words'' intended for use os cable code, 
where the users were supposed to sup¬ 
ply their oivn arbitrary meanings for 
the "words/* 

Opinions probably differ widely 
among lawyers as to whether intelligi- 
bility of the message to a large number 
of persons is a requisite of copyright. 


intelligible language. But the defen¬ 
dant had duplicated the ROM, not 
the source code. This raised the ques¬ 
tion, as in the Compuchess case, 
whether Tandy's or the defendant's 
ROM chip was a "copy" (as the copy¬ 
right statute uses that term) of the 
copyrighted TRS-00 I/O program. 
The defendant moved for a pretrial 
summary judgment in its favor on the 
ground that regardless of whether its 
ROM duplicated Tandy's ROM it 
was not a "copy" of Tandy's copy¬ 
righted I/O program. 


The court rejected the motion, 
refused to dismiss Tandy's complaint, 
and said that the case must go to trial. 
Its reasoning was as follows: 

•The statute says that works can be 
"fixed" by embodying them in any 
"tangible medium of expression, now 
known or later developed, from 
which they can be perceived, repro¬ 
duced, or otherwise communicated, 
either directly or with the aid of a 
machine." 


• A silicon chip is a "tangible medium 
of expression" within the meaning of 
the copyright statute. 

• 'The imprinting of a computer pro¬ 
gram on a silicon chip, which then 
allows the computer to read the pro¬ 
gram and act upon its instructions, 
falls easily within this definition" of 
"fixed." 

•Therefore, the copyright laws pro¬ 
tect a program fixed in the form of a 
ROM chip. Unloading and reloading 
a ROM is copyright infringement of 
the copyright on the source program. 

The court recognized that in the 
Compuchess case the trial court had 
held the opposite. But it simply dis¬ 
agreed with that court's reasoning 
and refused to follow it. 

The court's conclusions in the 
TRS-80 case about copying ROMs do 
not seem to follow properly. There 
appear to be some gaps in the court's 
logic, which it has filled with unstated 
and perhaps incorrect assumptions. 
The court's remarks about the pro¬ 
gram being "fixed" in the ROM chip 
ignore (1) the statute's requirement 
that a "copy" of the program be made 
before an infringement can be found, 
and (2) the problems stemming from 
the fact that the statutory definition 
of "fixed" parallels the statutory 
definition of "copies," so that the 
various legal problems do not go 
away by focusing only on "fixed." 
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* Registered trademark of Digital Research Inc. 
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Worst of all, the court seems to have 
badly confused itself with its meta¬ 
phors. The court speaks of a com¬ 
puter's ''reading" or "understanding" 
object code, and "actfing] upon its in¬ 
structions," analogously to a person's 
reading or understanding a source 
program or other literary work. But 
the court mistakes its figure of speech 
for reality. Computers and other ma¬ 
chines do not read books or under¬ 
stand them in the same sense as a per¬ 
son does. Yet, the court's reasoning 
assumes this. Thus, "perception" by a 
machine or "communication" to a 
machine is assumed to be covered by 
the statute. But that needs to be de¬ 
cided, not assumed. The terms "per¬ 
ceived" and "communicated" in the 
statutory definitions of "copies" and 
"fixed" may well contemplate nothing 
of the kind. Probably, the opposite 
assumption would be sounder. 

This flushes out the basic issues in 
the unloaded-ROM cases: 

•whether under the present statute, 
"human intelligibility" is a require¬ 
ment for copyright 
•whether copyright can be used to 
protect objects intended to perform a 
utilitarian function rather than to act 
as a medium for communicating ideas 

Those are the real points of dif¬ 
ference, whether well articulated or 
not, between the two courts in the 
Compuchess and TRS-SO cases, and 
they underlie the issues that the ITC 
considered too troublesome to decide 
in the Galaxian case. 

Protecting Software 
Under Present Law 

If one had to choose only among 
expanding the laws governing copy¬ 
rights, patents, trade secrets, or con¬ 
tracts, copyright would probably be 
the best of a bad lot. But it is a poor 
second to a specific software law 
based on the broader power of Con¬ 
gress to regulate commerce than to 
regulate "writings." Perhaps the best 
way to understand this is to briefly 
survey the concepts and structures of 
those respective bodies of law, focus¬ 
ing first on how they apply to soft¬ 
ware and then on specific software 
problems that are not dealt with 


satisfactorily. The purpose of the 
following overview is to show how 
the structure and concepts of 
copyright, patent, trade secret, and 
contract law relate to the things they 
were evolved to deal with, and how 
they much less satisfactorily relate to 
software. 

What Does the Copyright 
Act Do for Software? 

The three unloaded-ROM cases in¬ 
dicate that the copyright laws furnish 
object code with little protection, de¬ 
batable protection, or no protection 
at ail. The present copyright statute, 
despite two amendments, has prob¬ 
ably bungled the protection of object 
code. Despite optimistic claims that 
"the copyright problem was resolved 
by the Computer Software Copyright 
Act of 1980" and "object code is now 
clearly subject to copyright laws" (see 
BYTE, May 1981, pages 130, 138), 
the reality is that "subsequent revi¬ 
sion (most particularly the Computer 
Software Copyright Act of 1980) con¬ 
tinues to provide inadequate protec¬ 
tion" (BYTE, May 1981, page 138). 

Copies: True, the 1980 Act con¬ 
tains a definition of "computer pro¬ 
gram" that at least arguably includes 
object code (see BYTE, May 1981, 
page 130). But the Act stops there and 
does not go on to say that unloading 
a program from a ROM or otherwise 
electronically duplicating a program 
(specifically, object code) constitutes 
unlawful copyright infringement or 
the making of a forbidden "copy." 
That further step is essential to our 
having secure copyright protection 
for object code if the following 
analysis is correct. 

The copyright statute is a maze—or 
certainly a very complex network. 
The copyright statute has a key node 
through which every important signal 
must pass. This is the definition of 
"copy." Only a "copy" of a work can 
be protected; only a "copy" of a work 
is an infringement. The statute de¬ 
fines a "copy" of a program or other 
work as a stable, tangible embodi¬ 
ment of the work from which the 
work "can be perceived ... or other¬ 
wise communicated." The quoted 
words may well compel the contlu- 
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at extra cost. Gallium disk systems require no 
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SPECIFICATIONS: 

DATA ORGANIZATION 
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Unformatted.144 Megabyte 
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for your Apple* II computer. 
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configuration for an Introductory price of $ 2495 . 
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For the price of 4 disk drives you can hove the 
capacity of 72 diskettes and our Volumes are 3 
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Megabyte drives. 

We use proven winchester disk technology to assure 
you of the finest quality disk drive your money can 
buy. The disk drive operation is NOISE-FREE for 
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GALLIUM SOFTWARE 

The Rom-resIdent software Interfaces to DOS 3.3, 
Apple Pascal (optional) and CP/M (optional). Ail 
operating systems remain unmodified so there Is no 
need to change anything In your programs to use 
the Gallium-10. 

Utilities provided include programs to copy from 
floppy to Gallium and from Gallium to floppy, format 
volumes, and a demo program to show you how 
your disk can be used. 

SERVICE 

Gallium-10 disk drives come with a 90-day parts & 
labor warranty. An extended warranty Is available 
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7612U. THE SCIENCE OF 
programming. David 
Cries. Complete metliodol- 
ogy for program develop¬ 
ment in such areas as; prop¬ 
ositions, semantics of small 
language and more. Soft- 
cover SI9.Rfl 
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4. Convenient Service, Al 3-4 week intervals (16 times per 
year) you will receive the Book Club News, describing the Main 
Selection and Alternate Selections, together with a dated reply 
card. If you want the Main Seketion, oo nothing and it will be 
sent to you automatically. If you prefer another selection, or no 
book at all, simply indicate your choice on the card, and return it 
by the date .specified. You will have at least 10 days to decide. If 
b^atise of late mail delivery of the News, you should receive a 
book you do not want, we guarantee return postage. 



48496-2. KILE & DATA 
BASE TECHNIQUES, 
James Bradley, Includes ev¬ 
erything from file handling 
to CODASYL data base 
standards, from hierarchical 
data base design to cost 
benefit analysis of a data 
base structure. Counts as 2 
of 3 books, 516.95 



42057-2. DESIGNING 
AND PROGRAMMING 
MODERN COMPUTERS 
AND SYSTEMS. Volume L 
Svetlana and Steven Karta¬ 
shev, This comprehensive 
volume Spells out the effects 
of large scale in teg, rat ion 
methodology and te^ no lo¬ 
gy on dcstgn thinking. 
Counts as 2 of vour 3 
books. ■ $37.50 


Plus more books to choose from 

41628-2. DATABASE: Structured Techniques for Design, Perfor- 
manee and Management. .S. Atre. Spells out how to plan, design and 
maintain a large data base for batch and on-line operations. 444 
pages. Counts as 2 of your 3 books. $29,95 

51955-2, A GUIDE TO THE SUCCESSFUL MANAGEMENT OF 
COMPUl’ER PROJECTS, Hamish Donaldson. Provides invaluable 
advice on project management and documentation, systems design 
strategy, and programming. ComJU 2 of your i books, $34,95 

79155. SOFTWARE INTERPRETERS FOR MICROCOM¬ 
PUTERS. JViomoj C. Melntire, How to design a reliable software 
interpreter for any microcomputer system. $23.95 

40045-2. CONVERSATIONAL LANGUAGES. Kupkaand WUsing. 
includes interactive program development, languages based on 
JOSS, syntax and design of conversational languages and more. 
Counts as 2 of your 3 books, $27.75 

53679. HOW' TO DESIGN, BUILD AND PROGRAM YOUR OWN 
ADVANCED WORKING COMPUTER SYSTEM. Robert P Navi- 
fa nd. A practical construction and design guide. $16.95 

42420. THE DISTRIBUTED SYSTEM ENVIRONMENT: Some 
Practical Approaches. Grayce M. Booth, Covers horizontal and 
hierarchical distributed structures, networking and much more. 

$21.95 

58634. LISP. Winston and Horn. Shows basic LISP functions, 
definitions, conditions, and scoping, recursion and iteration* Soft- 
cover. $15,95 

85723. USING THE UNIX SYSTEM. Richard Gauthier. A guide to 
the many program development features of the UNIX systern.^^ 


49355. FUNDAMENTALS OF DATA STRUCTURE, EUfs Horowitz 
and Sartaj Sahm. A practical handbook outlining the principles of 
data structure design and manipulation. Includes m-deplh coverage 
of file organizations, indexing techniques, internal and external 
sorting and tree structures. Wiin detailed illustrations. $23,95 

48494* FILE TECHNIQUES FOR DATA BASE ORGANIZATION 
IN COBOL. Johnson and Cooper Includes technical considerations 
in choosing a file structure, data structures and more. $20.95 

81857. SYSTEMATIC PROGRAMMING, mious Wink A classic 
work on programming as an exercise in constructing algorithms by 
the noted author. $23.95 


40060-2. COMPUTER SYSl EMS ARCHITECTURE* Jean-Uup 
Baer, Looks at everything from stack architectures to orthogonal 
instruction sets, from hierarchic systems to distributed systems and 
more. Counts as 2 of your 3 books. $26*95 

63214* MULTI NATIONAL COMPUTER SYSTEMS: An Intro¬ 
duction to Transnational Data Flow and Data Regulation. Harry S, 
Katzan, Jr A look at how we can balance growing technology with 
human rights in the international arena. ^16*95 

39965. COMPI TER CAPACITY: A Production Control Approach. 

Mefvin J. Strauss. Provides the formulas and the strategies necessary 
to make accurate estimates of com puter usage demands. $24,95 

51980. A GUIDE TO STRUCTURED COBOL WITH EFFI¬ 
CIENCY TECHNIQUES AND SPECIAL ALGORITHMS. Pacific 
CO A. Lim, Methods, short-cuts, and approaches to more cfUcieni 
coding techniques. $18,95 

If the reply card has been removed, please write to 
The Library of Computer and Inforntation Sciences 
Dept, 7-BK3, Riverside, N.J* B8075 
to obtain membership information and application. 
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Disas^mbling Obj€cl; Code and 
Copyrighting Chairs 

An argument for intelligibility of ob¬ 
ject code could be made on the basis of 
reverse-compiling. In principle, object 
code can be disassembled and con¬ 
verted into an intelligible form if prop¬ 
er parameters are known. For example, 
programs are available to convert 
(disassemble) object-code versions of 
programs for various microprocessors 
into assembly code. The assembly code 
is widely human-intelligible, at least in 
the software trade. It can be used to 
develop, and perhaps even computer- 
generate, high-level source code, 
which is generally recognized as both 
human-intelligible and copyrightable. 
Obviously, the same thing could be 
done for ROMs, although it is not clear 
that the end product of this process 
always be the very same source 
program as that initially compiled to 
generate the object code. 

The argument based ow reverse¬ 


sion that the potential of sapient 
perception and communication is es¬ 
sential to copyright protection. That 
is, the alleged copy of a program or 
other work must be intelligible to 
human perceivers and communi¬ 
catees. It is not enough that it be ma¬ 
chine-readable, for machines do not 
perceive works and one cannot com¬ 
municate works to them except in a 
metaphorical sense. That is not the 
commonsense usage of "perceive" 
and "communicate." The alleged 
copy (object code), to be a "copy," 
thus would have to communicate 
something to humans in terms of idea 
or emotion, and they would have to 
be able to perceive it. Yet, even in its 
most communicable form (hard copy 
rather than ROM or disk), object 
code is a string of Os and Is unintelli¬ 
gible to most, even if not all, poten¬ 
tial readers. In its ordinary physical 
form, such as a ROM, it is even less 
of a means of communication. (See 
the text box Disassemblmg Object 
Code and Copyrighting Chairs. ) 
Further Amendments: To be sure, 
we could try still another amendment 
of the copyright law to overcome the 
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compiling is that although object code 
may not he directly intelligible to most 
people, with the aid of a computer and 
program it can be put into an intelligi¬ 
ble form. It is unclear, however, 
whether the fact that unintelligible 
symbol set A can be converted into in¬ 
telligible symbol set B, by a transfor¬ 
mation process, is the full equivalent of 
the copyright law's statutory concept 
that set A is a material object from 
which the underlying work (which 
may be equated here to intelligible 
symbol set can be ''perceived or 
otherwise communicated.'* It is one 
thing to perceive a video tape of 
Casablanca u^rtfi the aid of a TV set. It 
may he quite another thing to perceive 
a transformation of object code with 
the aid of a computer. 

For one thing, the video tape of 
Casablanca is intended to be used 
primarily as an object of communica¬ 


tion, while the ROM is intended to be 
used primarily as an object to operate a 
machine. This point was noted in 
several early piano-roll copyright deci¬ 
sions. Second, the transformation 
argument seems to prove too much 
and thus leads to unacceptable results. 
Sui/dings and chairs are clearly not 
writings, Thiis, they are not copyright- 
able, Yet, either can be subjected to an 
optical-scanning process and, with the 
aid of a computer, be made to generate 
a set of intelligible and copyrightable 
blueprints. If a ROM is copyrightable 
simply because it can be made to 
generate source code or its equivalent, 
so too is a building or cham The latter 
is clearly not the law, which suggests 
that something must be wrong with the 
argument. The argument bused on tbe 
possibility of reverse-compilation is 
thus probably unsound. 


problem. We could say, in so many 
words, that unauthorized electronic 
duplication of any information stored 
in a tape, disk, ROM, or other prod¬ 
uct capable of being encoded with 
program information (in the form of 
object code or otherwise) constitutes 
copyright infringement, irrespective 
of whether the information encoded 
is intelligible to persons. That is the 
cheap and dirty solution, usually 
favored heretofore, but it is unwise 
for several reasons. 

First, if the trial court in the 
Compuchess case was right, there re¬ 
mains a constitutional problem. Ob¬ 
ject code may be protectable under a 
statute regulating interstate and 
foreign commerce, but not under one 
regulating "writings." The concept of 
"writings" in the Constitution may re¬ 
quire substantial human-in tel ligibil it y 
of the alleged writing. It also may re¬ 
quire that the alleged writing be in¬ 
tended as a medium of communica¬ 
tion, rather than intended primarily 
to serve as a utilitarian object. 

Second, copyright law is unsuitable 
and inappropriate for software. It is a 
worse vehicle for protecting software 


than COBOL is for doing advanced 
mathematical calculations. Copyright 
law is the result of the evolution of a 
system to prevent book printers from 
copying books that were first pub¬ 
lished by other book printers. When 
copyright remedies and procedures 
are applied to other kinds of things, 
mass-produced products that any 
claimant wants to protect, those 
remedies and procedures do an inept 
job. Copyright now does an awk¬ 
ward and clumsy job of protecting 
lamp bases, junk jewelry, fabric de¬ 
signs, belt buckles, and toys. It will 
do no better for code in ROMs, disks, 
and tapes. 

Even without the problems high¬ 
lighted by the unloaded-ROM cases, 
copyright law is ill-suited to protect¬ 
ing software. The May 1981 issue of 
BYTE contains several surveys of the 
copyright law and other laws protect¬ 
ing software. They describe what 
follows in more detail and from a dif¬ 
ferent perspective. 

Subject Matter of Copyright: 
Copyright protects particular "ex¬ 
pressions" (specific formulations or 
embodiments) of ideas, suiting copy- 







SPECIAL SALE!! 


MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES — FROM ONE OF THE LARGEST 
DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, QUME, TEAC, SHUGART, 
MPI, SIEMENS. REMEX, YANKEE, APPLE. EPSON, DEC, CDC, CIPHER, NEC, 

TALLY, ALTOS. ATARI, DATAPRODUCTS, IBM AND MORE . . . 

... AT LOW COST!! IMMEDIATE SHIPPING!! 


APPLE 


DISK-DRIVE for APPLE II 


100*Vo Compatible (Runs DOS 3.2 and 3.3) 


.$289.00 

INTftODUCTORY PRICE 


Z80 Card and 80 Column Card Available 

SMB Winchester ! Controller / Cables / Software...$1795.00 

10MB Winchester / Controller /Cables / Software .$1995.00 


ATARI 


Computers/Video Games 

Models 410,820, 822,830. 850available 

ATARI SPECIAL 


DSDD Drive .$649.00 

Add on ..$399.00 


800 Computer 
400 Computer 
810 Disk Drive 
825 Printer ... 
VIC20 . 


$659.00 

$339.00 

$449.00 

$629.00 

$249.00 


TANDON TM100-1 SSDD 

IDIUI Drive .$208.00 

IDIvI TANDON TM 100-2 DSDD 

Disk Drive .$274.00 

CS111-S Disk Drive. TM100-1 Compatible .$199.00 

CS211-5 TM100-2 Compatible Drive .$259.00 

IBM - MEMORIES 

64K .SI 89.00 128K .. $289.00 

256K .$499.00 512K .$799.00 

5 and 10MB Winchesters available 


CABINETS / POWER SUPPLY 

Dual 8" Disk Drive, Cabinet with Power Supply $249.00 

Cabinet/Power Supply for Sirigle 8" Drive .$179.00 

Dual SV." Disk Drive. Cabinet with Power Supply $99.00 
Single 5%" Disk Drive. Cabinet with Power Supply $69.00 
2 Single Side Double Density 8“ Disk Drives. 

Cabinet / Power Supply . $895.00 


PRINTERS / TERMINALS 


OKI DATA 

82A.$459.00 

84AP .$989.00 

EPSON 

MX-60 FT .$569.00 

BROTHER HRl . 

SMITH CORONA TP1 ..... 


83A .$730.00 

84AS .$1049.00 

MX-80 .$469.00 

MX-100 ..$769.00 

. $799.00 

... $599.00 


Caff for CJTOH, NEC, TELEVIDEO. 
ADDS TERfMfNALS PRINTERS. 



ALL FLOPPIES 
Repaired Quickly 
at LOW COST 


DRIVES / COMPUTERS 


QUME DT-5 DSDD S'*'’ Drive ....$285.00 

QUME DT-8 DSDD 8" Drive ..$479.00 

TANDON: TM 100-1 . $208.00 

TM 100-2 . $274.00 

TM 100-3 .$274.00 

TM 100-4 . $399.00 

TM848-1 SSDD 8" Thin Line .$459.00 

TM848-2 DSDD 8" Thin Line .$549.00 

TM602-5 Winchester SMB .$999.00 

TM603-10 Winchester 10MB .$1149.00 

SIEMENS: FDD 100-5 SSDD S’//' . $189.00 

FDD 100-8 SSDD 8" .. $349.00 

FDD 200-8 DSDS 8" . $449.00 

SHUGART: SA400 .$215.00 

SA450 . $279.00 

SA800/801 . $379.00 

SA850/851 . $535.00 

TEAC: FD50A .. $199.00 

FD 50 a .. $299.00 

FD50e .. $299.00 

FD50F . $399.00 

MITSUBISHI; M2894-63 8" DSDD .$459.00 

NEC Computer PC 8000 ....... Call 

XEROX Computer 820 . Call 


FRANCHISE INQUIRIES WELCOMED 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


CompuShrck 

Computers / Video Games 
A subsidiary of PDS IRC, 

2630-H Walnut Ave. 
Tustin. CA 92680 


• 24 HOUR ORDERING SERVICE • 

TOLL-FREE TELEPHONE NUMBERS 

Outside CBtiforntB: (QOO} 854-8428 

Inside California: (714} 730-7207 or (408) 973-1444 

Telex: 18-3511 Answer Back CSMA 


Circle 363 on inquiry card. 
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right more or less to protection of 
source code and documentation from 
outright duplication. But copyright 
law does not protect ideas, formulas, 
processes, and the like, as such, Ac- 
cordingly, it cannot protect algo¬ 
rithms or the concepts on which pro¬ 
grams are based. 

Infringement and Remedies: Mak¬ 
ing and selling a "'copy'" of a copy¬ 
righted work is '"copyright infringe¬ 
ment/' for which the standard 
remedies are; 

•destruction of all offending copies 
•award of damages to the copyright 
owner for the profits that would have 
been made on sales of copies diverted 
from the owner 

•award of the infringers profits on 
sales (if this is a separate, nonoverlap¬ 
ping item) 

• an injunction against further copy¬ 
ing 

The copyright laws do not deal, how¬ 
ever, with use of copyrighted 


materiak Moreover, the copyright 
laws do not contemplate intermediate 
remedies, such as mandatory reason¬ 
able-royalty licensing. Finally, they 
have no express or formal means for 
dealing with the severe problems of 
innocent purchasers who wish to 
resell the product. 

Mere ownership and personal use 
of an infringing copy of a copyrighted 
work is not itself an infringement, but 
its resale is. Thus, even if copyright 
law protected ROMs, it would not 
prevent a customer from using an un¬ 
lawfully copied ROM that had been 
purchased, or require the payment of 
damages for using the ROM. But it 
would prevent resale of the ROM or a 
microcomputer in which the ROM 
was an essential part. It is unclear 
whether the owner of the copyright 
on a ROM could get a court order for 
the destruction of the ROM when it is 
in the hands of a purchaser. 
Plagiarism: The concept of non- 
duplicative copying or "plagiarism" is 
recognized in copyright cases involv¬ 



I-Queue 

,, ,the intelligent buffer that frees your 
IBM Personal Computer from the time- 
consuming printing function. 

I-Queue accepts data at processor 
speed (over 4000 characters per sec¬ 
ond) and sends it to the printer* at 
whatever speed the printer can 
accept. 

I-Queue can store I6K of RAM, 
which is approximately 7 pages of 
average printout (optionally expand¬ 
able to 65K for storage of 28 aver¬ 
age pages). Standard features 
include complete pagination 
and formatting capabili¬ 
ties, a reprint buffer, a 
clock/calendar and many other design enhancements usually found only 
in sophisticated word processors. 


Available direct or from participating PC dealers. Distributor and dealer 
inquiries invited. For new brochure, vmte, or call our 800 number. 


"Fully compatible with IBM printer and all Centronics interface printers. 


IBM Persoiml Computer is a trademark of 1BM. 


AVAILABLE FROM STOCK ^ 

WITH CiiOCK/CALENDAR & 

COMPLETE DEMO PROGRAMS: $495 
65K MEMORY EXPANSION OPTION: $175 


illitllPORIPHOK ifiP. 

149 Palmer Road 
Southbury, CT 06488 
800221-0732 In NY: (212) 961-2103 


ing books, plays, and music. But the 
concept in the software field is vir¬ 
tually undefined and prior copyright 
precedents are of almost no value. It 
is therefore unpredictable when a 
court will call one program a copy of 
another when the two are not iden¬ 
tical, The inevitable importation of 
concepts developed for books and 
plays must add a very substantial 
random element to the decision pro¬ 
cess. 

Patent Law 

Patent law is in many ways theo¬ 
retically or conceptually more suited 
than copyright to software. But it too 
has severe problems. First, it is clear 
that algorithms and concepts of pro¬ 
grams, as well as pure programs con¬ 
sidered in isolation, are unpatentable 
under the present patent law. Pro¬ 
grams in the matrix or setting of a 
machine system, however, may be 
patentable. For example, a machine 
system for molding and curing rubber 
is patentable even though the central 
elements of the system are a ROM- 
stored program and microprocessor 
designed to cooperate with other 
elements to cause the mold to open 
after an optimum heat history, Data- 
processing applications may run into 
more problems. 

A patent is granted only for new 
and unobvious subject matter. Im¬ 
provements in programs seldom meet 
this difficult test. Moreover, 70 per¬ 
cent of all issued patents that reach 
appellate courts are held invalid, A 
new kind of ROM as such could be 
patented as a new machine, but an 
old ROM with a new program en¬ 
coded in it could not. It would be 
considered like trying to patent an old 
player piano with a new piano roll in 
it. 

The remedies of the patent system 
are generally similar to those of copy¬ 
right, although more suited concep¬ 
tually to software. Thus, using a 
patented product or process without 
authorization is patent infringement, 
unlike unauthorized use of a copy¬ 
righted work. Moreover, the concept 
of patent infringement is much more 
definite than copyright infringement 
because a patent has "claims" specifi- 
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Pineapple 


IZil^SF 


48K Color Computer Kit 

Easy to assembly! All components are clearly silk screened on the 
circuit board. Kit includes predrilled double sided PC Board, all 
integrated circuits, sockets, professional high-impact plastic casing, 
keyboards, connectors and switching power supply. 

Features • Numeric key pad • Game paddle jacks on both sides • 

• Speaker volume control on the back • Expansion slots 

Dealer Inquiries Invited 

=1 51 / 4 ” Flexible Disc Saie 

^ I Why buy other brands when you can buy MEMOREX 

disc for much less and backed by 1 year factory 

Data ReiiabiHty—Memorex Rexible Discs WSHBR ty. 

DESCRIPTION PRICE 

5Vi"SSDD Soft Sector w/Hub Ring 
5V*”SSDD 10 Hard Sector w/Hub Ring 
5Vii'’SSDDf6 Hard Sector w/Hub Ring 


SSSSIIlii 


No C.O.D. orders 




★ PRICE BREAK-THRU ON APPLE' 
DRIVE! 


lOforSZSOea. 
Call for our low 
prices on larger 
quantities. 


100% APPLE Compatible 
5 V 4 " Floppy Oise Drive 


16K RAM BOARD KIT 

Upgrade your Apple computer to 64K with this easy-to-bulld kit. 
Includes 8 ea. 4116 memory chips and all necessary LC.s and 
components. Gold plated fingers. 

only $59.95 per kit. 


$295.00 Each 
$375.00 Each 

(with controller) 


SANYO MONITORS 

DESCRIPTION 
9'* B&W, 10 MHz $1 

9”Qreen10MHz $4 

12'^ B&W, 18 MHz 
12 ^* Green, 18 MHz $; 

13" Color 
13" RGB Color 


MICROPROCESSOR COMPONENTS 

280.,..8J5 Z8OA.DMA.,20,5O 2708.. 

Z80A,,.,,.,,,9,25 2102,,..1.50 2716.,,,,,,. 

8080A.5.50 21L02.,1,50 2516. 

Z80-PIO.7,50 2114.,,,2.95 2732.. 

Z80A-PIO,,,,. 0.50 21141_2.95 2532,,,_ 

ZSOA^SIO.... 29,50 4116....3.00 2764... 

Z80A-CTC.,,, 8.50 1702A. 4.95 


MODEL NO, 
VM4509 
DM5109 
DM 0012 
DM0112 
DMC 6013 
DMC 6113 


SALE 

$169.00 

$180,00 

$225,00 

$235,00 

$425.00 

$895.00 


WeNV 16K RAM CARD KIT FOR YOUR 
‘' APPLE® COMPUTER ★ 

Kit includes: High Quality P.C, Board • 8 ea. 4116 (200r^) • 
All the IC's & parts • 16-pin Dip wire • Easy to assemble. 
You can do it in less than 30 minutes! 

$59.95 per kit 
(Limited Quantity) 


12603 Crenshaw Boulevard • Hawthorne, Ca. 90250 (213) 973-1921 


PHONE ORDERS ONLY 1 -800-672-8758 CALL TOLL FREE E3 


★ Apple (s a reglslered trademark ot APPLE COMPUTERS. INC. 

SHIPPING AND HANDLING CHARGES 
Under SfiO.CkJ Purctviie Ovv SSP.OO PurcHeu 
Iruidp Cplripmj* 10^4 59 V 

Dutiad^CBlil. (Incl & Cantdal 1D% 

Qverseaa 25% 30% 


STORE HOURS 
MON-FRI - 10-7 
SAT — 10-6 


NRntmum Ord*r $10.00 I Callt. Raiktantt add 
Sa(«f Ta*. Phortd Oidan Aeevpied on VISA or MC 
ONLY, NO C.O.O/s. Pricet iiibjsct to ohoniga 
wiltioul nolfca. 
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CP/M® Users: 

Access IBM 
with ReformaTTer™ 


ReformaTTer conversion software lets 
you read and write IBM 3740 disk¬ 
ettes* on your CP/M or MP/M system. 

ReformaTTer is ideal for CP/M users 
who want 

• Access to iarge system data bases 
■ Distributed data processing 

• Offline program development 

• Database conversion 

With ReformaTTer, you have the 
ability to 

• Bidirectionaliy tranfer complete 
flies between CP/M and IBM 

• Automatically handle ASCII/ 
EBCDIC code conversion 

• Display and alter IBM 3740 direc¬ 
tory and data 

Enjoy the same advantages of main¬ 
frame access that other ReformaTTer 
users have. Customers like Clpjohn^ 
M&M/Mars, The United Nations* 
Arthur Young & Co,, Sandia Labs* 
EMC Corp„ and Stanford University 
all use ReformaTTer, So can you. 

Other versions of ReformaTTer con¬ 
version software include 

CP/M DEC (RT 11) 
TRSDOS Mod. II ** CP/M 
TRSDOS Mod. 11 -- DEC (RT 11) 
Order ReformaTTer today for only 
$249, 

3740 basic data exchange format. Refor¬ 
maTTer requires one 8 " floppy drioe. 

I /MicroTechX 

I ^^^LExports 1 


(415) 324-9114 

TWX: 910-37{X7457 

467 Hamilton Av., Suite 2, Palo Alto, CA 94301 
CP/M Is a reg. trademark of Digital Research 

Please send complete Information on the follow- 
ing versions of ReformaTTer__ 

□ Please send ReformaTTer CP/M ** IBM. My 
check for $249 (plus $5 shipping. Cai. 

Res. add 6 V 2 % sales tax), O Charge to my 

□ VISA □ MasterCard. 

^^_exp. date 

Signature _ 

Hame _ 

Company _ 

Street _ 

City _ 

State _Zip_ 

Mail to MkroTech Exports, Inc, 

467 Hamilton Ave„ Palo AUo, CA 94301 


cally defining its coverage. For exam¬ 
ple, if someone could legitimately 
claim inventorship of the idea of sub¬ 
routines and if the patent laws would 
somehow (under an amended law) 
reach such things, it would in princi¬ 
ple be possible to write a patent and 
patent claim covering GO SUB, Of 
course, that is not how the copyright 
laws operate, and one could not, even 
in principle, copyright GOSUB, 

Trade Secret and Contract Law 

Trade secrets, and contractual ar¬ 
rangements tied in with reliance on 
trade secrets, are the most widely 
used form of software protection in 
the United States at this time, (In 
large part that reflects the inade¬ 
quacy of present copyright law and 
patent law.) Since this body of law is 
nonfederal, unlike patents and copy¬ 
rights, it varies widely from state to 
state. Ideas can be protected under 
contract law. Therefore, difficulty 
with algorithms and program con¬ 
cepts does not apply here. By the 
same token, parties can contractually 
bind themselves (but not others) not 
to unload ROMs or other forms of 
object code. The only limits to con¬ 
tracts are set by public policy and by 
the limitations of drafting ability. 

The real problem, however, is with 
third parties. A contract or duty of 
secrecy between Tom and Dick does 
not bind Harry. Unless Harry know¬ 
ingly induces Dick to breach a secrecy 
agreement with Tom, Tom probably 
has no remedy against Harry. Thus, 
Harry may buy or borrow Dick's ma¬ 
chine with Tom's ROM, or lease it 
from Dick, or foreclose on it, and 
then unload the ROM with impunity. 
Even if Dick lends, leases, or sells to 
Harry in violation of Dick's contract 
with Tom not to do so, Tom has no 
right against the unknowing (and 
therefore innocent) Harry, There may 
be ways to minimize these risks, by 
restrictive agreements or leases, but 
they are impractical and/or impossi¬ 
ble with such mass-marketed prod¬ 
ucts as those involved in the three 
ROM cases discussed above. 

The secrecy of a trade secret is 
fragile. Contract rights are ineffective 
against third parties. Restrictive 


agreements may also fail if the trade 
secret becomes public. In combina¬ 
tion, trade secrets and contracts prob¬ 
ably protect software proprietors bet¬ 
ter than present copyright law does, 
but they probably give less protection 
than an amended copyright or patent 
law could furnish. None of these dif¬ 
ferent systems, however, is capable of 
protecting software effectively 
because of their main commitments in 
other directions. 

The problem with using these 
several forms of law to protect soft¬ 
ware is that it takes too much 
creativity and energy to persuade the 
courts to apply them sensibly to soft¬ 
ware. These other kinds of law have 
evolved acceptable solutions for the 
problems with which they ordinarily 
deal. It makes good sense not to pro¬ 
tect mere ideas under copyright and 
patent law. It makes good sense to 
protect plans and blueprints, but not 
buildings or machines, under copy¬ 
right law. It makes good sense not to 
bind third parties to the contracts of 
others. It makes good sense to protect 
trade secrets only when they are not 
widely known. But none of this deals 
properly with the interests at stake in 
software and the kind of fact patterns 
characteristic of software ownership 
and use controversies. 

Dealing with the Special 
Problems of Software 

A proper system for protecting soft¬ 
ware from misappropriation would 
have to: 

•accommodate the conflicting inter¬ 
ests of the various groups concerned 
with the use and protection of soft¬ 
ware 

•devise remedies tailored to deal 
with the different ways in which soft¬ 
ware can be appropriated 
•be structured for ease of access to 
the system and ease of administration 
•generally encourage development 
of new software without discouraging 
the use of software or the growth of 
the industry 

The second part of this article, 
which will appear in next month's 
issue, will address those issues, ■ 
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TIM III 

The Norv-Programming Approach to Data Base Management 


Data Base Management 

Data management packages 
were created to save time and money in 
the development of software solutions to 
information problems. Many have been 
designed to accomplish just that, 
although most have only the program' 
mer in mind. Sure they would save time 
in the long run, but what of the initial 
investment in time and effort required to 
learn the new language? What about the 
non-programmers in the world who 
would like an easy yet powerful applica¬ 
tions generator? The solution is one of 
the most highly acclaimed softw are 
packages of our time, Ti.M. Ill. 

WbatisTLM.? 

T.LM. is Total Information 
Management. IVogrammers love it due 
to its original solutions to classic data 
management problems. Notvprogtam' 
mers adore it since they can use it to 
achieve the same results as with other 
more complicated programming-like 
packages. 

What Makes T.I,M. So 
Simple to Use? 

We at Innovative Software, 
Inc. designed TI.M. from day one with 
the end user in mind. Maybe he is a pro 
gram mer who doesn’t have time to learn 
a new language. Or perhaps a neophyte 
who fears coding pads and lines 
numbered by tens. We felt that a data 


Available for CP/M,* and 
IBM PC DOS** 

CP/M version"-*695- IBM PG vereion—H95. 

TIM Is aTradecnark itif bnnvativic Snfcifare, Inc- 
*CP/M anti MfVM art Trademarks of Distal Research 
**TradeTiiarl«, of IBM 


management package should be able to 
be used by anyone from a systems 
analyst to a secretary That's why TLM. 
takes a full Tiienu-dnVen approach, uses 
multiple HELP scTCens, and has a 
manual that sets a new standard in 
documentation. 

Features of TI.M. 

TI.M. has all of the features 
one has come to expect from a data 
management package, as well as many 
new' ones. For example, a amd processing 
interface that allow'^s you to merge infor¬ 
mation from a TLM. file with letters or 
other documents created by a word pro¬ 
cessor. Now you can automatically send 
personalized letters to hundreds or 
thousands—quickly and easily, XLM.’s 
Select command enables you to pull 
specific information from a file. For ex- 
ample *A11 customers who live in a cer¬ 
tain ZIP code, whose last name begins 
with the letter A to L, w^hose balance 
due is less than $50.00.’’ A sophisticated 
relent generator and even a generarnr 
are also included. 

How powerful is T.LM.? With 
a maximum record size of 2400 char- 
aaers and the ability to keep up to forty 
fields sorted properly at all times, TLM. 
is powerful enough to handle just about 
any application. TLM. can handle over 
32,000 recoals per file, and two files can 
be linked together for reports if your ap¬ 
plication requires a many-tcK>ne rela- 
tioaship. TLM. also includes all of the 
same editing commands as your word 
processor, thus making data entry and 


editing a snap. You can also pull selected 
records from one file to place them into 
another. Files may be restructured to add 
or subtract fields and/or change field 
lengths or types. TLM. even has it’s own 
utility for backing up hard disks onto 
floppies. 

The Manual 

Many people believe that the 
manual is just as important as the soft¬ 
ware itself a view that we at Innovative 
Software, Inc. tend to share. The manual 
for TLM. is divided into two sections, 
the Reference section and the Primer. 

The Reference section describes all of 
TI.M.’s commands and subcommands. 
This is done in English, not in technical 
terms or in our ow'n language. Even if 
you have never seen a computer before 
in your life, you’ll be able to read and 
understand our manual immediately. 

The second section is a primer which 
goes through several examples for you, 
again in plain English. These true-to-life 
examples take, the beginner by the 

iastruct him what to do 
and when. You will be able to see for 
yourself that TLM.’s only limitation is 
the imagination of the user 

Where to Find TI.M. 

TLM. is available from many 
fine computer dealers across the country. 
Or you may purchase from us direct by 
calling 913/383-1089. Either way you will 
have the finest data management pro¬ 
gram available. 
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A Comparison of Five 
Compilers for Apple BASIC 

Speed isn't the only criterion to consider 
when choosing a compiler. 


The BASIC language, in the form 
commonly available on personal 
computers, has been a great boon to 
the spreading popularity of these ma¬ 
chines, BASIC is easy to learn, usable 
in a wide range of applications, effi¬ 
cient in memory usage, and inexpen¬ 
sive to incorporate into hardware. 
The enormous success of computers 
such as the Apple II, the Commodore 
PET, and the Radio Shack TRS-80 is, 
we think, largely a result of their 
friendly implementation of BASIC— 
a high-level language stored in ROM 
{read-only memory). 

However, the BASICs used in near¬ 
ly all personal computers suffer from 
one serious drawback: they are slow. 
This is largely a result of BASIC being 
present in the form of an interpreter, 
a machine-language program that 
supervises the execution of the user's 
BASIC program. The supervision is 


About the Authors 

Joseph H. Taylor is a professor of physics at 
Princeton University and uses computers (from 
microcomputers to mainframes} in his research 
work art pulsars and other phenomena in astro¬ 
physics. His son Jeffrey is a student at Prince¬ 
ton High School and carried out mast of the 
tests of the compilers described in this article. 


Joseph H. Taylor and Jeffrey S, TayJor 
272 Hartley Ave, 

Princeton, NJ 08540 


accomplished by sequentially scan¬ 
ning the text lines that make up the 
program at the time the BASIC pro¬ 
gram is running (that is, at execution 
time). Each line is decoded to deter¬ 
mine the numerical or logical opera¬ 
tions desired, and the interpreter calls 


Our primary yardstick 
for comparing the five 
compilers was 
execution speed, and 
we used the speed of 
the Applesoft 
Interpreter as the 
standard reference 
point. 


appropriate subroutines (within its 
own program code) to carry out the 
indicated operations, 

A much more efficient scheme, 
used in nearly all serious computer 
applications, is to use a compiler to 
translate the program's logical struc¬ 
ture into code directly executable by 
the computer hardware. This object 
code (rather than the source code 


lines written by the programmer) is 
stored in the computer's memory at 
execution time. The program can run 
much faster than it could under the 
control of an interpreter because the 
scanning and decoding is done only 
once, at compilation time. 

In this article, we review five dif¬ 
ferent compilers designed for use on 
the Apple II computer, all of which 
were first marketed during the past 
year. One of them, the Integer BASIC 
Compiler by Galfo Systems, works 
only with programs written in Apple 
Integer BASIC. Although this lan¬ 
guage subset is not suitable for some 
applications—especially those in¬ 
volving extensive calculations or 
"number crunching"—it is eminently 
useful in others and produces ex¬ 
tremely fast and compact code when 
used with the Galfo compiler. In 
some time-critical applications, this 
speed advantage (typically 10 times 
faster than interpreted Integer BASIC 
and 15 or more times faster than 
Applesoft) might be very important. 

The other four compilers reviewed 
are Applesoft Compiler (Hayden 
Book Company), TASC (which 
stands for The Applesoft Compiler, 
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512KB WITH RS232-C PORT 
IBM PERSONAL COMPUTER 

MEMORY! 



SINGLE BOARD 512KB WITH RS232-C 
IBM PERSONAL COMPUTER MEMORY 


Designed Specifically for IBM’s PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM+ and CI-PCM Memory Modules. 


• Pin-to-pin compatibility. 

• Full one year parts and labor warranty. 

• Oti’board parity with interrupt on parity error. 

CI-PCM without RS232-C 
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• Off the shelf deliveries. 

• Addressable as a contiguous block in 64KB increments thru 
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CI-PCM+ with RS232-C 
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$895.00 
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At a Glance 





Name 





integer SASIC 

Applesoft 

TASC 

Expediter II 

Speed Star 

Compiler 

Type 

Compiler 




Compiles 

These products compile programs written in Applesoft BASIC. 


Integer BASIC 





Manufacturer 





Gaffo Systems 

Hayden Book Co. 

Microsoft 

On-Line Systems 

Southwestern Data Systems 

6252 Camino Verde 

50 Essex Sr. 

400 108th Ave. NE 

36575 Mudge Ranch Rd. 

10761. Suite E* 

San Jose. 95119 

Rochelle Park, NJ 07662 

Belleview, WA 98004 

Coarsegoid, CA 93614 

Woodside Ave. 

Santee. CA 92071 

Price 





SI 50 

SI 75 

SI60 

SIOO 

S135 

Format 





Two S!4-inch Floppy 

514-inch floppy disk 

5 !4-inch floppy disk 

514-Inch floppy disk 

514-inch floppy disk 

disks (16 sector] 

(13- and 16-sector 

(13-sector, can be 

(13-and 16-sector 

(16-seaor): hardware key 


available] 

copied to T6-sectof] 

copies provided) 

plugs into paddie port 

Language 





6502 machine language 

6502 machine language 

Compiled Applesoft 
(source not provided) 

6502 machine language 

6502 machine language 

Computer 





Apple II OF fl Pius, with 

These products ail require an Apple li or II Plus with 4SK bytes of memory. 

32K or 48K bytes of 

Applesoft in ROM or in the Language Card, and one disk drive. 


memory and one disk 
drive Integer BASIC re¬ 
quired in ROM or in the 
Language Card at com¬ 
pile time. 





DoiumentatJon 





30 pages: scfi h ruder 

27 pages: three-ring 

97 pages; two-ring 

16 pages; paper cover 

54 pages; three-ring 


binder 

padded binder 


padded binder 

Warranty 





Morvy-back gu ^^antee 

Damaged disk replaced 

If defective, will replace 

Free replacement, if 

Unconditional replacement 


for S20 fee 

within 12 months of 
purchase 

necessary, within 90 days 

or refund within 30 days 

Audience 





Anyor k writing programs in BASJC for the Apple 11 computer and needing improved execution speed or security of source code 


froni Microsoft), Expediter II (On- 
Line Systems), and Speed Star 
(Southwestern Data Systems)* All of 
them compile programs written in 
Applesoft, a widely used BASIC 
dialect with good string-handling and 
graphics capabilities and full floating¬ 
point support. The object code pro¬ 
duced by these compilers generally 
runs 2 to 10 times faster than the re¬ 
spective programs being executed 
under the Applesoft interpreter* 

The Compilers and the Tests 
Each of the compiler systems is fur¬ 
nished in machine-language form on 
one or two 5V-t-inch floppy disks. The 
Applesoft compilers are usable on 
any Apple II or II Plus computer with 
48K bytes of RAM (random-access 
read/ write memory) and one or 
more disk drives; the Applesoft inter¬ 
preter must also be present, either in 
ROM, the Language Card, or another 
16K-byte RAM card. The Integer 


BASIC Compiler requires 32K bytes 
of RAM and at least one disk drive, 
and the Integer BASIC interpreter 
must be present in ROM or in the 
Language Card at compilation time* 
The interpreter is not required at exe¬ 
cution time, so compiled programs 
can be run on machines without In¬ 
teger BASIC. 

Our primary yardstick for compar¬ 
ing the five compilers was execution 
speed, and we used the speed of the 
Applesoft interpreter as the standard 
reference point. We wrote (or 
adapted from the literature) eight 
benchmark programs, chosen to eval¬ 
uate different features of the BASIC 
language* Brief descriptions of each 
of the eight test programs are given in 
table 1, and full listings are presented 
in listings 1 through 8. Some trivial 
changes in syntax were required, of 
course, in copying the programs from 
Applesoft into Integer BASIC, but 
otherwise the identical programs 


were run under each interpreter and 
compiler* The first five programs test 
integer arithmetic, loops, magnitude 
comparisons, and array shuffling. 
The last three programs assess fea¬ 
tures not implemented in Integer 
BASIC: The ALPHA program tests 
string-array handling and string com¬ 
parisons, and MATINV and FFT test 
multidimensional array manipulation 
and some relatively complicated 
floating-point ''number crunching.'' 
Our experience shows that the exact 
choice of benchmark programs is not 
very important. The better compilers 
were superior (or at least comparable 
to the others) for all of the programs 
tested. 

Other criteria besides execution 
speed are of interest to some users 
because of particular needs. One of 
the most important of these is the size 
of the resulting object-code program. 
In most cases, the compiled code is 
larger than the BASIC source pro- 
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Gives your application a head start 

AMX can save you time and money. your environment. You pick the I/O Interface modules are available to 


You can capitalize on our years of 
multitasking experience. Start your 
application using a software executive 
proven with three years of fault-free 
operation. 

Professionai software designers 
use AMX as the starting point for their 
product and system designs. AMX 
shields them from the difficulties of 
managing the micro, freeing them to 
concentrate on their application. 

SIMPLE OPERATION 

Complex control programs are 
divided into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
Tasks are written and tested separately 
and then combined to form a reliable, 
finished system. 

AMX supervises the orderly execu¬ 
tion of these tasks, assuring that the 
most important jobs always get done 
first. Tasks appear to be executing 
simultaneously. It's almost like having 
a separate CPU for each task! 

HARDWARE INDEPENDENCE 

AMX does not require a particular 
hardware configuration. You control 


method. You decide the preferred 
interrupt service technique for your 
system. AMX will support your choice. 

AMXisfast,compact,andROMable. 
Even though the AMX nucleus is less 
than 1400 bytes in size, it features mul¬ 
tiple task priorities, intertask message 
passing with priority queuing, external 
event synchronization, and interval 
timing. 



CP/M is 3 Irademark of Digilal Research Corp. 
ZBO Is a Irademark ol Zllog Corp. 


allow AMX to be used with C. PASCAL, 
PL/M, FORTRAN and assembler. 

Access to CP/M'® disk files in real 
time is possible using the AMX I/O 
Supervisor. 

COMPLETE DOCUMENTATION 

AMX can be judged by the quality of 
our documentation. 

We deliver AMX source on diskette 
to permit AMX to be moved to the soft¬ 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 

HOW TO ORDER 

A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, 8085, Z80 
or 6809 processor}, Add $25 for post¬ 
age and handling outside USA and 
Canada. The standard AMX Multi¬ 
tasking Executive package, including 
source code, is $800. 

AMX is the choice of professionals 
the world over. Make it yours, today 


if KADAK Products Ltd. if 

206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J1Y5 Phone: (604) 734-2796 Telex: 04-55670 
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Program 

Name 

Applesoft Interpreter 
Execution Time 
(seconds) 

Brief Description of Program 

PRJME1 

16.9 

Generates all prime numbers less than 1000, 
using the "Sieve of Eratosthenes'' algorithm 
(see "A High-Level Language Benchmark" by 
Jim Gilbreath, September 1931 BYTE, page 

180). 

PRIME2 

282 

Generates ail prime numbers less than 1000, 
using the algorithm given by Charles Porter 
(see "Some More on Performance Evaluation" 
by Carl Helmers, July 1960 BYTE, page 216). 

SIGAV 

44.2 

Signal averager program, as might be used in a 
laboratory data^acqulsition system. Uses Integer 
arithmetic. 

KBAUD7 

46.3 

BASIC benchmark used by Rugg and Feldman 
{Kilobaud, October 1977, page 20). 

SORT 

24.8 

Sorts a list of numbers into ascending order. 

ALPHA 

15.4 

Sorts a list of words into alphabetical order. 

MATINV 

40.2 

Inverts a 10 by 10 matrix, 

FFT 

22.6 

Computes the discrete Fourier transform of a 
64“point complex array. 


Table 1: Programs used in execution time comparisons. The times given are derived 
using interpreted BASIC. 


Listing 1: Pi?/ME2 program computes all prime numbers from 1 to 1000, 


100 REM ********** 

110 REM * PRIME1 * 

120 REM ********** 

130 HOME :MAX = 1000 

140 SI2E = INT ((MAX - 1) / 2) 

150 B$ = CHR$ (7) 

160 DIM FL%(500) 

170 INPUT ^’READY ? "jA$ 

180 PRINT "START" + B$ 

190 COUNT = 0 
200 FOR I = 0 TO SIZE 
210 FL%(I) == 1 
220 NEXT I 

230 FOR I = 0 TO SIZE 

240 IF FL%(I) = 0 THEN 330 

250 PRIME =1+1+3 

260 K = I + PRIME 

270 IP K > SIZE THEN 310 

280 FL%(K) = 0 

290 K = K + PRIME 

300 GOTO 270 

310 COUNT = COUNT + 1 

320 REM "PRINT PRIME" HERE IF DESIRED 
330 NEXT I 

340 PRINT B$ + "STOP" 

350 PRINT COUNT;" PRIMES" 

360 END 


gram and, therefore, requires more 
disk space and memory. In addition, 
each compiler system requires a run¬ 
time library of support routines to be 
present in RAM at execution time. 
The run-time libraries range from ap¬ 
proximately 2K to 4K bytes in size. 
For very long programs these code ex¬ 
pansion considerations may be of 
paramount importance. 

Each of the compilers provides a 
number of options from which the 
user can choose through a question- 
and-answer dialogue or "'active 
remark" (REM) statements included 
in the source code itself. (These active 
REM statements will be ignored, of 
course, by the BASIC interpreter; 
they are used to provide information 
to the compiler only.) Most of the op¬ 
tions serve to control the addresses of 
the object code and run-time library 
at execution time—for example, to 
avoid interference with Apple's high- 
resolution graphics pages or to allow 
several compiled programs to share 
some common variables and a single 
copy of the run-time library. As an¬ 
other option, TASC permits an active 
REM to declare any or all of the pro¬ 
gram's numeric variables to be in¬ 
tegers, without having to append the 
otherwise obligatory percent signs 
(%) throughout the source program. 
Because TASC (like the Hayden 
Applesoft Compiler, but unlike Ex¬ 
pediter II, Speed Star, and the BASIC 
interpreter) evaluates integer expres¬ 
sions using efficient 16-bit integer 
arithmetic, an integer declaration for 
all quantities used as integers can 
speed up program execution consid¬ 
erably. 

Ranking by Execution Speed 

The results of our execution speed 
comparisons are presented in figure 1. 
In all cases, the relative speed for a 
given compiler was obtained by 
dividing the Applesoft Interpreter ex¬ 
ecution time (given in table 1) by the 
time required to run the same pro¬ 
gram after compilation. As figure 1 
indicates, Galfo Systems' Integer 
BASIC Compiler was the dear win¬ 
ner for the five programs that it was 
able to compile. Its generated code 
ran 1,5 to 8 times faster than that of 
any of the other compilers, 8 to 12 
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ke you looking for a DA TA BASE? 



THE BEST DATA BASE SYSTEM 

GBS 

IS READY TO DO YOUR JOB 


GBS'“ 

$300 

QUICK GEN'“ 

$125 

REPORT GEN'“ 

$150 

MENU GEN'“ 

$ 75 

CONVERT 

$ 60 


IF VOU AREN T A PROGRAMMER.,, 


IF YOU ARE A PROGRAMMER_ 


START USING GBS NOW. 


.. . our program generator, QUICK GEN, is 
ready to help you. With QUICK GEN almost 
anyone — even those unsophisticated about 
computers — may generate p>owerfu3 busi' 
ness programs. In a short time, you can create 
a program and a data file that allows an opera¬ 
tor, using menu choices, to selectively . . . 
reLiieu; records add records 

edit records delete records 

update records print out records 

QUICK GEN guides you through the 
foibwing easy steps. When you finish, you will 
have created a GBS program and a data file* 

1. Create a screen of labels and headings 
using a full-screen editor 

2. Define data fields, including type and format 

3. Position data fields on the display by mov 
ing the cursor 

4. Write equations that perform calculations 
on the displayed data 

Also of help to the non-programmer is 
our report generator REPORT GEN, With 
it you may create programs that can produce 
a wide range of customized reports. Check 
out these features of REPORT GEN: 
Complete file printout 
Summary printout to your 
specifications 
One If lie per record, or 
Multiple lines per record 
Print from up to three related files 
Compute suhtotais and totals 

Finally, there is MENU GEN, It ties all 
of your programs together and permits an 
operator to work exclusively from menus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 


. . . you need GBS. It is a powerful, fully pro 
grammable, relational database management 
system. You can access 3 different files 
simultaneously, and work with as many files 
as you need within a single program. Use one- 
to-one, one-to-ma ny, or many-to-one rela¬ 
tionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with each data file, and they 
are automatically updated when records are 
added or indexed fields are changed. 

GBS uses disk space well by compress¬ 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applications, GBS need not be available on 
disk, thus freeing often valuable disk space 
and avoiding fedious overlays of program 
code. 

When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler* or compiler. Thus, changes may 
be made and tested in seconds. 

You program GBS by making table 
entries using a full screen editor. The tabular 
structure allows GBS to execute your appli¬ 
cations and those created using the 
GENerator programs extremely rapidly. 

You may construct screens with a full 
screen editor. Later, your programs will dis¬ 
play these screens with a single instruction. 
You may use subroutines to shorten and 
organize your programs. The fields in a record 
may be referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 


GBS is up and running on most popular 
CP/M* based computers, like those made by 
Apple, Tandy, Xerox, Sharp, NEC, Osborne, 
Tele video, Hewlett Packard, Vector, Toshiba, 
Altos, and more. 

If you are now using an older, slower data 
base management system, you can move up 
to the power of GBS and adapt your current 
data files with the help of our optional utility 

CONVERT. 

You can order GBS with confidence 
because we guarantee it! If GBS isn't all 
we say it is* and more* simply return it within 
30 days for a full refund. This offer is for a 
limited time only* so please act immediately. 
Discuss these terms with your local computer 
store manager — he may be a participating 
GBS dealer. 


Call Toda^ 

Contact us today for additional infor¬ 
mation or to take advantage 
of our special 30- 
day Money Back 
Guarantee. 

GBS — it's the best 
business decision 
you can make, for 
today and for the 
future. 



Qs 


QCIAUTY SOFTWARE 

6660 Reseda Blvd., Suite 107 
Reseda, CA 91335 (213) 344-6599 

*CP/M is a registered Irademark of Digital Research. 
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Listing 2: PRIME2 also computes all prime numbers from 1 to 

1000 . 


Listing 4: KBAUD7 tests BASIC operations including integer 
arithmetic, subroutine call, and magnitude comparison. 


100 REM ********** 

110 REM * PRIME2 * 

120 REM ********** 

130 HOME :L = 1000 
140 B$ = CHR$ (7) 

150 INPUT "READY ? "fA$ 

160 PRINT "START" + B$ 

170 DIM A% (1001) 

180 FOR I = 2 TO L 
185 A%(I) =1 
190 NEXT I 
200 X = 2 

210 IF 2 * X > L GOTO 230 

220 FOR I = 2 * X TO L STEP X 

222 A%(I) = 0 

224 NEXT I 

230 X = X + 1 

240 IF X = L THEN 270 

250 IF A%(X) = 0 THEN 230 

260 GOTO 210 

270 PRINT B$ + "STOP" 

280 FOR I = 2 TO L 

290 IF A%(1) < > 0 THEN PRINT I 

300 NEXT I 

310 END 


100 REM ********** 

110 REM * KBAUD7 * 

120 REM ********** 

130 HOME 

140 B$ = CHR$ (71 

150 INPUT "READY ? "fA$ 

160 PRINT "START" + B$ 

170 K = 0 

180 DIM M{5) 

190 K = K + 1 

200A=K/2*3+4-5 

210 GOSUB 280 

220 FOR L = 1 TO 6 

230 M(L) = A 

240 NEXT L 

250 IF K < 1000 THEN 190 
260 PRINT Q$ + "STOP" 

270 END 
280 RETURN 


Listing 3: SIGAVgenerates a simulated periodic waveform and, 
using integer arithmetic, computes the average shape of the 
wave. 


100 REM ********* 

110 REM * SIGAV * 

120 REM ********* 

130 HOME 

140 PRINT "GENERATING DATA" 
150 DIM D(40961,P(20) 

160 FOR I = 1 TO 4096 

170 D(I) = 0: NEXT I 

180 FOR I = 3 TO 4096 STEP 7 

190 D(I) = D(I) + 1 

200 NEXT 1 

210 B$ = CHR$ (?) 

220 INPUT "READY ? ";A$ 

230 PRINT "START" + B$ 

240 GOSUB 1000 

250 PRINT B$ + "END" 

260 FOR I = 1 TO 7 
270 PRINT P (I) 

280 NEXT I 
290 END 

1000 REM ******************* 
1002 REM * SIGNAL AVERAGER * 
1004 REM ******************* 
1010 FOR I = 1 TO 7 

1020 P{I) = 0 

1030 FOR J = 0 TO 4089 STEP 7 

1040 P(I) = P(I) + D(I + J) 

1045 NEXT J 
1050 NEXT I 
1060 RETURN 


Listing 5: SOi?r performs a sort of numbers into ascending 
order. 


100 REM ******** 

110 REM * SORT * 

120 REM ******** 

130 HOME 

140 INPUT "READY ? ";A$ 

150 B$ = CHR$ (7) 

160 PRINT "START" + B$ 

170 DIM A(41) 

180 X = 17 

190 FOR I = 1 TO 40 
200 X = X * 37 

210 X = X - 100 * INT (X / 100) 

220 A{I) = X 
230 NEXT I 
240 N = r 
250 S = 0 

260 FOR I = 2 TO N 

270 IP A(I - 1) < = A(I) THEN 320 

280 2 = A(I - 1) 

290 A(I - 1) = A(I) 

300 A(I) = Z 
310 S = 1 
320 NEXT I 

330 IF S = 1 THEN 250 
340 PRINT B$ + "STOP" 

350 K = 0 

360 FOR I = 1 TO N 

370 PRINT TAB( 12 * K + 1)!A(I); 

380 K=K+1:IPK<3 GOTO 410 

390 K = 0 

400 PRINT 

410 NEXT I 

420 END 
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IHEmPER 
CHASE. 


Now you can computerize your business forms 
and input screens without all that tedious, time 
consuming programming. 

With ZIP,™ it’s going to seem almost too easy. 

Just “paint” the screen. 

To prepare an input screen or output form, 
just move the cursor around the screen and type in 
text, prompts and data field names exactly where 
you want them. Use to print or display values, 
use for input fields. 

When the screen looks like the format you 
want, type “/S” and what you see is what you’ll get. 
In seconds, ZIP writes all the program code to 
recreate the format on the screen or on paper. 

And you can use the ZIP code immediately 
just by adding a single line to your main program: 
GOSUB xxxxx in BASIC, DO Forraname in 
dBASE II. 

ZIP is quick and friendly. 


W-4 /EE S WITH HOLDIII G 


^ AIRBILI. 

■k 

— 

r~~ 



1777' ■, 

» j M TTI 


^ STATEMENT 




COMMISSION REPORT 


PURCHASE ORDER 




NEW CUSTOMER 


CUSTOMER NAME: 

rCustomet$ 


DATE 

MAIL ADDRESS: 

;Addrl$:io 



CITY: 

;Addr2$ 



STATE: 

;Addr3$ 

ZIP; 

;ZI|i1:5 

SHIP ADDRESS: 

;Addr4$:30 



CITY: 

;Addr5$ 



STATE: 

;Addr6$ 

ZIP: 

;Zip2;5 

DISCOUNT CATEGORY: 

;Rate! 




THE CODE FOR THIS NEW CUSTOMER IS @CustCode. 


ZIP runs on virtually every S-bit micro known 
to man, and your terminal continues to work the 
way it did (tab, arrows, etc.), so you don’t have to 
learn or unlearn anything about your equipment. 

Commands are typed (no control codes), so 
you or your secretary can breeze through input 
screens and output forms up to 88 lines long and 
have ZIP whip out the BASIC or dBASE II code. 

The ZIP Talker™ a line at the bottom of the 
screen, always tells you exactly where you are. And 
Help is just two keystrokes away. 

Now MBASIC really ZIPs. 

The MBASIC version goes further and gives 
your programs the same screen handling character¬ 
istics that ZIP has, by writing a piece of itself in 
MBASIC so that you can use it in any of your 
programs. 

The operator can use the arrows, etc. during 
data entry and conveniently jump back and forth 
between the input fields. 

You can specify field lengths, or let ZIP default 
to the available space. Either way, text and prompts 
are protected no matter what kind of terminal you 
have, so the operator can’t write over the fields 
and prompts. 


^ow 17, Col 36 


You get the MBASIC code for a “Talker” that 
you can use to pretty up your program prompts. 
And easy, onedine data validation is built in. 


Join thousands of users ZIPping along. 

All you need is an 8-bit micro with CP/M or 
MPM, 48k of memory and a 24x80 ASCII or ANSI 
terminal (Osborne 1 and 56k Apple okay, too). 

The MBASIC and CBASIC versions are S160 
each (5225 for both) plus S7 shipping (VISA, 
MasterCharge or money order). The dBASE 11 
version is available alone from Ashton-Tate 
(213-204-5570), or we’ll sell you dBASE II with 
ZIP for $650. For more information, contact Nexus, 
5455 Wilshire, Suite 802, Lx>s Angeles, CA 90036. 

Or if you’d like to end (he paper chase 
sooner, just call 800-227-3747. (In California, call 
213-9.37-0554, add 6% tax.) 



to. IMesxus 

The man-machine connection. 
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Figure 1: Relative speed of eight test programs when run directly with the Apple com¬ 
puter interpreters and after compiling them with each of five compilers. The speeds are 
normalized to a value of 1.0 for the Applesoft interpreter. Two sets of data are given for 
the Microsoft compiler; those denoted by lowercase m were obtained by including an 
Integer declaration for all numeric variables used as integers. 


times faster than interpreted Integer 
BASIC, and 14 to 18 times faster than 
interpreted Applesoft BASIC, On the 
other hand. Integer BASIC does not 
allow string arrays and cannot be 
used easily for such purposes as in¬ 
verting a matrix, computing a Fourier 
transform, or handling accounts-re- 
ceivable-type functions. Such tech¬ 
niques as these, used frequently in 
scientific, statistical, and business ap¬ 
plications, are better dealt with by 
Applesoft BASIC, 

Of the Applesoft compilers, Micro¬ 
soft's TASC produced the fastest code 
by a substantial margin for those pro¬ 
grams with which its Integer option 
could be used effectively. The Hay¬ 
den Applesoft Compiler and Ex¬ 
pediter II were closely grouped in sec¬ 
ond and third place, followed by 
TASC (without invoking the Integer 
option) and Speed Star, For programs 
requiring floating-point calculations 
(such as MATINV and FFT), the per¬ 
formance of the compilers was more 
uniform, largely because all of them 

Text continued on page 454 






SA2 

ROBOT 


S999 


The SA2 is a robot developed for the educafionQl fnorket and has 
been designed to meet a requirement for o robot which will emulate, 
in behaviour and physical artributes. larger industrial robots 

The arm can access 360" with q reach of 18 inches and a maximum 
lift of ^^Ib 



The Syntheosy 

A low cost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 
and case, all for only- 

S120 



Fgr furltier (nfqrmalion conlaci ^ 

INTELLIGENT ARTEFACTS LTD. 

19205 Parthenia St., Surte H 
N orthricige, CA 91324 Tai | 2 »a) 993 4ao3 

v. ✓ 


FREE SHIPPING 


our TRS8O’. mod III 

48K, 2 TANDON 5Va" 
DISK DRIVES (No, RS232) 



$1735 


RS232-$99.9S 


APPLE II Compatible Disk 

DRIVE - w/CabinetSc Cable- $375 
16K RAM CARD FOR APPLE - 75. 


IBM/TRS SODisk Drive . 

w/Cabinet and P/S HjM^ 
(TM10CH TANDON) - $260 

EPSON PRINTERS^ 

MX 8 O -$435 
MX80F/T - 535 
MX100 - 685 

SMITH-CORONA P-1 . 

LETTER QUALITY-DAISY WHEEL -$635 



DATA-MAIL 

P.O Box 818 Reseda 
■ Calif 91335 


MSA. MASTERCARD (S100 Min, Add 2%) Or 
Certified Checfe Ninety IDav Warrarily 
Labor) TRSeo Registered Tfodemanc 
TofKiv Coip Ptioes Subiecf to C txange 
TMthmJt Notice FREE SHIPPING IN 
CONTINENTAL U l <TPS MOO I EXCEPTED) 
(213) 993^80d 
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DONT PAY MORE 

THAN YOU HAVE TO FOR YOUR 
CP/M‘^ AND IBM® SOFTWARE! 

AND GET TOLL-FREE TECHNICAL 
SUPPORT TO BOOT! 


CP/M IBM 


dBASE II 

WORDSTAR 

SUPEBCALC 

CROSSTALK 

CALL 

$279 

$199 

$119 

ASHTON-TATE 

MICROPRO 

SORCIM 

MICROSTUF 

QUICK CODE 

MAILMERGE 

THE WORD 

C BASIC 2 

$229 

$89 

$59 

$99 

FOX & GELLER 

MICROPRO 

OASIS 

DIGITAL 

RESEARCH 

SPELLBINDER 

T/MAKER II 

SUPERVYZE 

CONDOR 

$279 

$209 

$65 

2&-II 

$509 

LEXISOFT 

LIFEBOAT 

EPIC 

CONDOR 


SPELLGUARD 

WORDSTAR 

SUPERCALC 

$239 

$279 

$199 

I.S.A. 

MICROPRO 

SORCIM 

EASYSPELLER 

MAILMERGE 

CONDOR 

$139 

$89 

29-11 

$509 

I.U.S. 

MICROPRO 

CONDOR 

EASYWRITER 

$289 

CROSSTALK 

TIM III 

$119 

$399 

I.U.S. 

MICROSTUF 

I.S.I. 


ACCOUNTING PLUS® 

General Ledger 
Accounts Payable 
Accounts Receivable 
Payroll 
Inventory 
Sales Order Entry 
Purchase Order Entry 
Point of Saie 


1 MODULE ___ 

$ 400 

2 MODULES. 

. 750 

3 MODULES. 

. 1109 

4 MODULES. 

. 1465 

S MODULES. 

. 1820 

6 MODULES....... 

. 2140 

7 MODULES_ 

. 2440 

8 MODULES . 

. 2720 

DIGITAL RESEARCH 

MAC . 

...65 

SID___ 

... 65 

ZSID . 

... 90 

TEX... 

... 90 


OESPOOL.. $ 45 

PL/1-80 ... 449 

BT-80. 175 

PASCAL MT+. 425 

CB-80.. 419 

CBASiC2 .. 99 

FOX A GELLER® 

Quickscreen .. 139 

dUTiL...69 

LIFEBOAT® 

T/MAKER II.209 

GRAFTALK..399 

RBTE-80 ... 649 

MICRO - AP® 

S-Basic. 269 

Selector IV ..399 

MICROCRAFT® 

Legal Billing. 495 

Time Biiling ..495 

Legai Biiling Demo.75 

Time Billing Demo.75 


MICROPRO® 

Wordstar ..$279 

Mailmerge.. 89 

Spellstar.. 159 

Datastar... 249 

Calcstar..........._219 

Supersort...199 

Customization Notes ... 349 
Word master. 119 

MICROTECH EXPORTS® 

REFORMATTER.199 

CP/M —iBM 
CP/M — DEC 

MICROSOFT® 

Basic 80....__ 284 

Basic Compiier.325 

Fortran 80 . 345 

Coboi 80 . 569 

Macro 80. 144 

Edit 80 ....84 

MUMath/MU Simp.219 

MUUsp/MU Star ...... 165 

M-Sort .. 129 


PICKLES S TROUT® 


CP/M.$179 

CP/M (Hard Disk).259 

SORCIM® 

Supercalc ..239 

DATA BASE® 

FMS-80 .. 649 

CONDOR 2Q-\ .249 

CONDOR 20-11 . 509 

CONDOR 20-111. 839 

CONDOR 20-R. .249 

CONDOR 20-Q. 149 

XEROX 820 ACCESSORIES® 
DUAL DENSITY 

BOARD .. 395 

SERIAL PRINTER 

DRIVER ..99 

SMARTERM.129 

PARALLEL PRINTER 
SOFTWARE.129 


ORDER INFO. 


standard software 


MASTEHCHARGE. VISA, C.O.D. 


CORPORATION OF AMERICA 


3% DISCOUNT ON PREPAYMENT 
MADE 8Y CHECK 
(SOFTWARE ONLY) 

ALL ITEMS SUBJECT TO AVAILABILITY 
AND PRICE CHANGE 


10MAZZEO DRIVE. RANDOLPH. MA. 02368 

617 - 963-7220 
800 - 343-0852 

Hours: 

Mon.-Fri, 6 a.m.-8 p.m. E.S.T. 

Sat. 9 a.m.-4 p.m. 



PURCHASE ORDERS ACCEPTED 

CP/M« la a Trademark of Digital Research FROM QUALIFIED CORPORATIONS AND INSTITUTIONS. 
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Listing 6: ALPHA performs a string comparison and sort. 



MuSYS gives 
S-100 the best 
in networks.. 


LOO REM ********* 

110 REM * ALPHA * 

120 REM ********* 

130 HOME 

140 B$ = CHR$ (7) 

150 INPUT "READY ? ";A$ 

160 PRINT "START" + B$ 

170 DIMA$(40) 

180 FOR I = 1 TO 40: READ A$(I) 

190 IP A$(I) = "ZZZ" GOTO 210 

200 NEXT I 
210 N = I 
220 S = 0 

230 FOR I = 2 TO N 

240 IF A$(I - 1) < = A$(I) THEN 290 
250 Z$ = A$ (I ~ 1> 

260 A$ (I - 1) = A$ (I) 

270 A$(I) = Z$ 

2S0 S = 1 
290 NEXT I 

300 IP S = 1 THEN 220 

310 PRINT B$ + "STOP": PRINT 

320 K = 0 

330 FOR I = 1 TO N 

340 PRINT TAB( 12 * K + l);A$(I)r 
350 K=K+lt IFK<3 GOTO 380 
360 K = 0 
370 PRINT 
380 NEXT I 


390 END 
400 DATA 
410 DATA 
420 DATA 
430 DATA 
440 DATA 
450 DATA 
460 DATA 
470 DATA 
480 DATA 


NOTE,THAT,THE,ORDER,OF 
SORT r CAN,BE,CHANGED,FROM 
ASCENDING,DESCENDING,BY 
MAKING,GREATER,THAN,TEST 
IN,LINE,LESS,ALSO,SAYS 
REPEAT,LOOP,FOUR,TIMES 
FIVE,DUE,FACT,LOOKS,AHEAD 
ONE,STEP 
ZZZ 


withTurboDOS* 

With CP/M* compatible TurbpDOS and MuSYS 
network slave boards you can turn any ZSO-based, 
S-100 system into a superior mulii-processor, multi¬ 


user network. 

TurboDOS m faster than CP/M for system func¬ 
tions, TurboDOS supports larger files (134 MB) and 
disks (104S MB) and, unlike CP/NET*, ifs compatible 
with nearly all 2,2 applications software. Many fea¬ 
tures which are optional, extra cost or not available at 
all in CP/M are standard with TurboDOS. Add a 
MuSYS NET/82^ and you've got a complete, hard¬ 
ware isolated network slave Including ZSOA CPU. 
two serial ports and many other advanced features. 
For special applications an additional bank of 64K 
memory is available. 

Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our ex¬ 


panding line of network slave boards. 
(Generous quantity/dealer discounts available.) 


•TurboOOS iB a trademark bf 2000, Enc. OP/M and are trademaiks 

of OtgttaF FtesearcK, Inc MET/^ is a trademarfc Of WfgSVS Corp. 


1451 Irvim BIvd.. SuIte 11 
Tustin, CA 92680 
_ ^714} 730-5692 

JabISSsTN . . 
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Listing 7: MATINV inverts a 10 by 10 matrix. 


100 REM ********** 

110 REM * MATINV * 

120 REM ********** 

130 REM 

140 DIM A (15,15) ,B(15,15) ,C (16,151 

150 DIM IK (15) ,JK (15) 

160 B$ = CHR$ (7) 

170 HOME :NN = 10 

180 PRINT "GENERATING 10 X 10 MATRIX" 

190 FOR I = 1 TO NN: FOR J = 1 TO NN 
200 A(I,J) = RND (1) 

210 B(I,J) = A(I,J): NEXT J 
220 NEXT I 

230 INPUT "READY ? ";A$ 

240 PRINT "START" + B$ 

250 GOSUB 10000 

260 PRINT B$ + "STOP" 

270 PRINT "CHECKING RESULTS ..." 

280 FOR J = 1 TO NN: FOR K = 1 TO NN 
290 S = 0 

300 FOR M = 1 TO NN 

310 S = S + A(J,M) * B(M,K): NEXT M 

320 C(J,K) = S 

330 NEXT K: NEXT J 

JLishVig 7 ronhVruea on page 452 
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The micro computer business is predicted to grow from its present $10 billion to S100 billion before 1990! Imagine the 
possibilities this opens for youf No matter where you live, if you're starting up or presently in business, no other industry offers 
you more opportunitlesl 


THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU REAOYTO CASH IN? 


Now, finally, all the inside information you need to secure a prosperous future in this dynamic industry is available in 
one place - THE COMPUTER ENTREPRENEUR MANUAL! - An immense information source, compiled by our Inquisitive research 
team, aided by a panel of experts and business people from all areas of the computer industry! 


We present the inside story of more than 100 lucrative computer businesses you can enter, where you'll find the real 
opportunities for the eighties: from one man operations like Programming Author, Word Processing Center or Consulting, to 
Systems House, Service Bureau, Computer Store etc! Many at little or no investment! All the invaluable facts and figures: 

How to start, Capital needs, Profit estimates and Margins, How to Sell and Market, How missing technical or business 
experiefice need not stand in your way. Source of Suppliers, etcl Details that could take years to find out on your own! 

Well show you inside tricks, like how to never again pay retalf for computer products and consumer electronics, even for 
one item - right now, while you're starting your business! How to get free merchandise and trade show invitations, etc. This alone 
wilt more than pay for the manual! You'll read actual case histories of other computer entrepreneurs, so you can learn from their 
mistakes, and profit from their success storiesi Where youll be one year from now depends on your actions today! Let us 
show you how to take the first crucial steps! 

Order now and take advantage of our limited introduction specie L THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you're always up-to-date with the 
industry ), both for only $29.35! You must be convinced on how easy you can strike It rich in the micro computer business ■ or you 
may return the manual for a full refund within thirty days! USE OUR TOLL FREE NUMBER TO ORDER! 



THE COMPUTED entrepreneur MANUAL has the answers to all your questions about 
selecting, starting and sacceafully running a computer bueloess! There has never been such a 
comprehensive collection of know-how and Information about this business in one place! Alt the 
facts you need to pten and acheive your goals in easy-to-follow, step-by-step instructions! 

These are some of Ihe IQO-plue businesses covered in PART ONE of the manual, wdb the 
tacts on How to start and run. $tart-up Coat ( Even hgw to operate On a shoestring ), What profits 
to expect. Wholesale prices. Mark-ups, Suppliers, future outlook, case histories for each, etc: 

Systems House, Software Author f who to sell to and who to avoid ), Service Bureau, Soft¬ 
ware Publisher ( How to find programs that sell. Word Processing Service. Consulting and Con¬ 
sultant Broker ( use your skills or those of others, make S15d - $1000 a day!). The incredible 
Gamee Business. Computer Store ( Franchises: Pro and Contra, or a low inventory store in your 
home! ), OEM, Hardware Mfg, Data base and Teletext Service ( big prospects! ), Used Com¬ 
puters, Repairs. Rent-A-Computer, Promote Tests and Trade Shows, Turnkey Systems, 
BarterirYg. Mail Order, Compile and rent mailing lists, Specialized Dsts Headhunting and Temp Help Service, Tech Writer Shop, Custom Engineering, The 
highly profitable Seminars and Trsining Business, and many moral 


EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 
IS ALL IN THIS MANUAL! 


Many new ideas and ground floor opportunities! Interviews and success stories on companies of alt sizes! Privy info on the profits made: How some 
computar store operaiors net Si00 - S250 kOOOI Little known outfits that made their owners mUhonairea, one of these low-key companies, rnaking simple boards, 
went from nil to 520,000,000 and 100 employees in four years! Programmers that make $300,000, Thousands of micro millionaires in the making, etcl 


Whatever your goal is - Silicon Valley Tyboon, or jusi a business at horns - we guarantee you'll find a business to suit you - or your money back! 

PART TWO of the manual Is Idsded with (he know-how and "streettightlng" savvy you need, both as a novice or business veteran, to get started, to stay 
and to prosper in the micro ccmpuler business! A goldmine of informstion In clear and easy-to-uae Inslructlons: How to prepare your Business Plan, Outside 
financing. The mistakes you must avoid, How to hire and manage employees, In-corporatton t when, and how to do 11 cheaply )i Surviving bed times. Record 
Keeping, how to estimate your market before you start. Use multiple locations to maximize profits, how to promote and stay steps ahead of the com pet I* 
lion! How 10 get free advertising, free merchandise, free advice. Power negotiating with suppliers to double your profit merglne, etc! Even how to keep a 
present job white starting a business part time! 

Dan'l miss this opporturilty to be part o! this greet industry - the next success story could be your own! Order the manual today) Part one and two. 
bound in a deluxe ring binder, where you can also collect our newsletter ( free for six months with the menual - a S32.50 value! ) - all for only $29,951 



THE CUMFUTEH ENTREPRENEUR NEWSLEHER - 
ALL THE LATEST INSIDE BUSINESS NEWS! 

NOW! SIX MONTHS FREE WITH YOUR MANUAL! 

You're always attuned to Ihe industry, and your 
manual kept up-lo-date, with our newsletter! Each issue has 
Ihe latest business news, ideas, new suppliers, our in- 
dlspensible ^^watchdog" column on profits, discounts 
( don't miss m!g's promos, like recently, when lop video moni¬ 
tor sold al $80 - that's half wholesale one third of the retail 
price! ), the competition, the big deals, etct Feature stories 
with start-up info and case histories on new micro busi¬ 
nesses! 


You'll get Invitations lo trade shows and conveniions, 
Ihe usage of our advisory service and our discount buying 
service for your purchases' 

You'll find many items in our rtewsleller that will save 
you the cost of your manual many times over! 


Order by phone (Credit cards only), or use the coupon: 




IlililHlilMtlllllllllllllHIIIHIHNIItllllHHlIllliniMItNI 



GALL TOLL FREE! 

CHARGE IT! 
Credit Card Orders 
( MC. VISA onfy ) 
accepted 24 hours/day 
1-800-227-3800 
Ask for extension 1136 
In Caiifornia ea!! 
1-800-792-0990 


S Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CO. 
= PO BOX 5543, Grand Central Station, New York, N.Y. 10017 
= Please send me THE COMPUTER ENTREPRENEUR 
i MANUAL, and Ihe six month free subscription to 
B THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER. 
E AH for only $29.95, plus $3 for postage/handling ( NY reei- 
E dents: add $2.64 for sales tax ). If I decide not to keep the 
= manual, I may return it within 30 days for a full refund. 

E NAME:-—- 

B ADDRESS: - 

I CITY, STATE, ZIP: ---—- 

E Q Check or M.O. enclosed Charge to □ VISA □ MC 

= CARD# — 

= Exp. Date: 

= SIGNATURE 



<E) 19B2, THE COMPUTER ENTREPRENEUR 
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TO P1£ASE 

If you know anything at all about Com¬ 
puter Furniture and Accessories, you 
know that we bend over backwards to 
make our customers happy. That’s 
why we’ll modify our standard line of 
computer desks and accessories to 
meet your special requirements. With 
custom tops and desk configurations, 
special data shelves, micro shelves, 
risers, keyboard recesses, cable cut¬ 
outs and paper slots, as well as custom 
paint and top laminate colors. At CF&A 
you get all this plus durable construc¬ 
tion, reasonable cost, and personal 
service. More 
than ever, 

CF&A is aim¬ 
ing to please. 


Computer Furniture and 
Accessories 
515 West 132nd Street 
Gardena, CA 90248 
(213) 327'7710 



Houston Warehouse: 
Hamilton and Associates 
8050 El Rio 
Houston, TX 77054 
(713)741*1505 


Listing 7 continued: 


340 PRINT : PRINT "DIAGONAL OF PRODUCT:'* 

350 FOR I = 1 TO NN 

360 PRINT I? TAB( 6)fC(I,I) 

370 NEXT I 
380 END 

X 0 0 0 0 REM *****^fc********* 

10010 REM * MATINV SUBR * 

10020 REM *************** 

10030 DET = 1 

10040 FOB K = 1 TO NN 

10050 AM = 0 

10060 FOR I = K TO NN 

10070 FOR J = K TO NN 

10080 IF ( ABS (AM)) > ABS (A(I,J)) GOTO 10120 

10090 AM = A(I,jy 

10100 1K(K) = I 

10110 JK(K) = J 

10120 NEXT J: NEXT I 

10130 IF AM < > 0 GOTO 10150 

10140 PRINT "ZERO MATRIX — ABORT": END 

10150 I = IK(K) 

10160 IF I = K GOTO 10220 

10170 IF 1 < K GOTO 10060 

10180 FOR J = I TO NN 
10190 S = A{K,J) 

10200 A(K,J) = A(I,J) 

10210 A{I,J) = - S: NEXT J 

10220 J = JK(K) 

10230 IF J < K GOTO 10060 

10240 IP J = K GOTO 10290 

10250 FOR I = 1 TO NN 
10260 S = A(I,K) 

10270 A(I,K) = A{I,J) 

10280 A(I,J) = - St NEXT I 

10290 FOR I = 1 TO NN 

10300 IF I = K GOTO 10320 

10310 A(I,K) = - A{I,K) / AM 

10320 NEXT I 

10330 FOR I = 1 TO NN 

10340 FOR J = 1 TO NN 

10350 IP I = K GOTO 10380 

10360 IF J = K GOTO 10380 

10370 A(1,J) = A(I,J) + A{I,K) * A(K,J) 

10380 NEXT J: NEXT I 
10390 FOR J = 1 TO NN 
10400 IF J = K GOTO 10420 
10410 A(K,J) = A(K,J) / AM 
10420 NEXT J 
10430 A(K,K) = 1. / AM 
10440 DET = DET * AM: NEXT K 
10450 FOR L = 1 TO NN 
10460 K = NN - L + 1 
10470 J = IK(K) 

10480 IF J < = K GOTO 10530 
10490 FOR I = 1 TO NN 
10500 S = A(I,K) 

10510 A(I,K) = - A(I,J) 

10520 A(1,J) = S; NEXT 1 
10530 I = JK(K) 

10540 IF I < = K GOTO 10590 

10550 FOR J = 1 TO NN 
10560 S = A(K,J) 

10570 A(K,J) = - A(I,J) 

10580 A(I,J) = S: NEXT J 
10590 NEXT L 
10600 RETURN 
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PRINTS LIKE A DAISY...COSTS LIKE A MATRIX. 


lateral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features Maisey™ printing. 
Maisey printing is a technique that 
allows you to produce correspondence- 
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much tester speeds. 

How test? With Microprism Printer's™ 
dual speed capability, you can output 
at 75cps in correspondence-quality 
and llOcps in high-speed data mode. 
And it also features sharp, high-density 
grsq)hics in an 84 x 84 dpi format. 

Youll get cleaner, crisper output 
than you ever thought possible in a 
single pass. 

Other standard features of the 
Microprism include proportional 



spacing, text justification and, of rourse, 
software compatibility with our more 
expensive Prism Printer™ line. 

Hie Micro[Hi$m Printer is the 
perfect system mate that can handle 
all of your [Hinting requirements... 
it’s the best of both worlds. So if 
you've been waiting for the price of 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Microprism Printer from 
Intend Data Systems. 

Stop in at your local dealer today 
and ask for a demonstration. If you 
need the name of the dealer nearest 
you, call us toll-free at (800)258-1386. 
Or write Int^ral Data Systons, 
Milford, NH 03055. 


MICROPRISM™ li^InteRral Data Systems, inc* 


Circia 237 on Inquiry card. 


Microprism Printer, Frisoi Printer and Maisey 
are reglater^ tmd«siairks of Intigral Date Systeflts, 
Milford, NH. 




Listing 8: FFT computes the discrete Fourier transform of a 64-point complex array. 


CirciG 450 on inquiry card. 



\ / 


keeps you in step with 
the fast-paced, dynamic 
world of COMPUTERS! 


55 Advanced Cempatar 
Programs In BASIC 
A comprehemive collec¬ 
tion of ready-to-mn pro¬ 
grams for the TRS-eO 
Level 11 with 16K and 
other BASIC computers: 
mathaiDatics, busiDesa, 
personal managemeDt, 
game, and simulation 
programs. 252 pp.» 78 iJ- 
lus. Hardbound. Pub¬ 
lisher's List $18.95. Order 
No. izgs. 

Programming Your 
Apple IT™ Compitfer 

A must-have sourcebook 
for every Apple n owner or 
prospective owner. Con¬ 
tains all the how-to's for 
getting the most perfor¬ 
mance out of your ma¬ 
chine with the least 
amount of time and pre^ 
gramming effort. 300 pp., 

30 illus. Hardbound. Pub¬ 
lisher's List $15.95. Order 

Afrcmprocessor 
inter/ocfitg 

CompJete and up-to-date 
guide to the newest con¬ 
figurations in micro- 
processor/microcomputer 
design; shows how to 
apply digital techniques 
for a wide range of elec¬ 
tronic purposes. For ex¬ 
perimenters and pro* 
grarnmers. 252 pp. , 203 il- 
lus. Hardbound. Pub¬ 
lisher's List $13.95. Order 
No. 1396. 

Storied iViCA CP/M 
Practical introduction to 
Contio] Program/Monitor 
(CP/M), a system that pro¬ 
vides more efficient man¬ 
agement of your software 
and hardware resources 
.. . shows you how to get 
programs from disk, tape, 
or paper into the computer 
where you can use them! 

140 pp.. 12 illus- Hard¬ 
bound. Publisher's List 
$14.95. Order No. 336. 
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Free Catalog Available 
Dealer Inquiries Invited 


Itii p tab books Idc. 

I Blue Ridge SummiL PA 17214 


Send the following books: 

No. _No_No.-No.- 

Check enclosed in the amount of $- 

For Charge orderst call Toll Free: 
800-233-1128 (Pennsylvania. Alaska, 
Hawaii, call direct: 717-794-2191) 

Visa_Mastercharge 

Acct. No._Expires: - 

Signature_ 

Name ____ 

Address --— 

City - 

State ____ Zip- 


8YDM-982 


100 REM ******* 

110 REM * FFT * 

120 REM ******* 

130 DIM D(1024):IS = - 1 

140 HOME : PRINT "GENERATING DATA" 

150 B$ - CHR$ (7) 

160 NZ = 64: PRINT "LENGTH:"?NZ 

170 P -‘8 : PRINT " PERIODP ;NF == NZ / P 

180 FOR I - 1 TO NZ:J ^ I + I - 1 

190 D(J) = SIN (6-283185307 * (I ~ 1) / P) 

200 D(J + 1) =0: NEXT I 
210 INPUT "READY ? ":A$ 

220 PRINT "START" + B$ 

230 GOSUB 10000: REM CALL FOURl(D,NZ,IS) 

240 PRINT B$ + "STOP" 

250 FOR I=lTONZ/2+l 
260 J = I + I - 1 

270 A = D(J) 

280 B = D(J + 1) 

290 PRINT I; TAB( 4) ?Aj TAB{ 20);B 
300 NEXT I 
310 END 

10000 REM ********* 

10010 REM * FOURI * 

10020 REM ********* 

10030 REM 

10040 PO = 2:P3 = PO * NZ;R3 = 1 

10050 FOR 13 = 1 TO P3 STEP PO 

10060 IF 13 > = R3 GOTO 10100 

1007 0 TR = D(I3) :TI ^ D (I3 + 1) 

10080 DCI3) = D(R3):D(I3 + 1) ^ D(R3 + 1) 

10090 D(R3) = TR:D(R3 +1) = TI 

10100 Pi == INT (P3 / 2) 

10110 IF R3 < = PI GOTO 10140 

10120 R3 = R3 - P1:P1 = INT (FI / 21 
10130 IF PI > = PO GOTO lOIlO 

10140 R3 = R3 4- PI: NEXT 13 
10150 PI = PO 

10160 IPP1> =P3 THEN RETURN 

10170 P2 = PI + P1:TH = 6-283185307 / (IS * PI) 

10180 S = SIN (0,5 * TH):ZR ^ - 2 * S * S:ZI = SIN (TH) 

10190 WR = 1,0:WI = 0,0 

10200 FOR II = 1 TO PI STEP PO 

10210 FOR 13 = II TO P3 STEP P2 

10220 JO = 13:01 = JO + P1:TR = WR * D(J1) - WI * D(J1 + I) 

10230 TI = WR * D(J1 + 1) + WI * D(J1):D(J11 = D (JO) - TR 

10240 D{J1 + 1) = D (J0 + 1) ^ TI:D(J0) = D (JO) l TR 

10250 D{J0 + 1) = D(J0 + 1) + TI 

10260 NEXT 13 
10270 TR = WR 

10280 WR ^ WR * ZR - WI * ZI + WR 

10290 WI = WI * ZR + TR * ZI + WI 

10300 NEXT II 
10310 PI == P2: GOTO 10160 

Text continued from page 44B: 
call on subroutines within the Apple¬ 
soft interpreter for floating-point op¬ 
erations and especially for evaluating 
functions such as SQR, SIN, and 
LOG, For programs that use these 
functions, Hayden and Expediter II 
came out in the lead, marginally 
ahead of TASC, with Speed Star 
again bringing up the rear. 

Compiled versions of very long 
programs, particularly if many vari¬ 


ables are used, will generally exhibit 
an even faster relative speed, com¬ 
pared to the interpreted BASIC ver¬ 
sions. This is because interpreters 
have to search through tables for 
variable names and line numbers 
whenever they are encountered dur¬ 
ing program execution. The com¬ 
pilers, on the other hand^ perform the 
necessary lookups only at compila¬ 
tion time, inserting the appropriate 
addresses into the object code. We 
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As they walk and move about, 
your operators build up a static 
charge. 

Just by taking a couple steps 
across the floor in a well air- 
conditioned room, they can 
generate 5,000 volts or more. 

Or. in the wintertime, 10,000 
volts or more. 


Static can also be generated 
just by sitting down in a chair. 


And if the operator’s next move 
is to touch one of your termi¬ 
nals, the result can be a blank 
screen, erratic data, _ 
spewing paper, 
or an altered 
memory. 

Another result 
can be 
annoyed 
customers. 



3M Static Control Floor Mats create 
an island of protection. 


But, for less than the cost of a 
single service call, you can 
effectively control static at 
every terminal, every ^ 
word processor and 
microprocessor 
based unit. ^ 

With 3M static 

Control Mats, you 
keep static from 
coming between 
you and your 
customers. 

3M Static Control Floor Mats 
and Runners create inexpen¬ 
sive islands and pathways of 
protection around and be¬ 
tween sensitive areas. Static 
charges drain harmlessly from 
operators and other personnel 
as they walk, stand or sit. 

Available in a choice of colors, 
and in many sizes, 3M Static 
Control Mats are carefully 
engineered for performance, 
comfort, durability, ease of 



cleaning and safety. For standing 
and sitting applications. 

Send the coupon for a free 
catalog and more Infoirnation. 

Send coupon to: Data Record¬ 
ing Products Division/3M, 

223-5N, 3M Center, St. Paul, 

MN 55144. Or, if you’ve 
already put up with static 
problems too long, call 
this toll-free number for 
the name of a distributor 
or dealer near you: 

1-800-328-1300. 

Free catalog shows 3M*s complete 
selection of mats and runners. 



I 3M: Please send free catalog and other information on [ 
, Static Control Mists and Runners 


NAME- 


COM1PANY 
ADDRESS _ 


CITY, STATE, ZIP 


I 

I Mail to: Data Recording Products Division /3M, 
223-5N, 3M Center. 

I _St, Paul MN 55144 __| 


Circle 512 on Inquiry card. 


3M Hears You... 
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HOT PRICES! 

CE! 


SB II 350K byte S2495 

SB II QD 750K.$2995 


SBIlSD1.4mb ..$3495 


Our Pr^e 
S1875 
S22S0 
$2750 


NEC 


* Low prices, big features 

* Color output 

• Real time clock 

• CP/M compatible • 5 function keys 


Modal 

List 

Dur PricB 

PC8001A Computer 

$995 

$735 

PC8012A I/O with 32K 

$649 

$475 

PC8031A Dual " drives 

S995 

$735 

ALTOS Computers 

Dali for Price 

NORTH STAR Computers 

Call lor Price 

r PRINTERS ^ 

Model 

List 

Our Price 

NEC fl023A 

$795 

$479 

OkitJala Microlirve 82A 

$649 

$474 

OkiPala Microiirve 83A 

$995 

$724 

Dkidata Tractor Option . 

$65 

$59 

C Iloh 8510 ProWriter 

$795 

$530 

C ltohF-10 40cps . 

£1995 

$1449 

NEC 3510 or 3530 

$2295 

$1869 

NEC 7710 RS232 Sficps 

$3085 

$2375 

NEC 7730 para Her 55 cps 

$3085 

$2375 

^ MODEMS ] 

Hayes Micromodem II f/Apple 

,$379 

$290 

Hayes Smartmodem 

,$279 

$219 

CAT Acouslic 

..$190 

$149 

D CAT direcl connect 

.$199 

$153 

TERMINALS 


, Call for Pr 

ices 

J 

Wordstar for Apple 


$220 

Wordstar for CP/M 


$295 

Mail Merge 


$B9 

CaloSEar 


$175 

SuperCalc 


$195 

VisiCalc lof Apple 


$195 

dBase II 


$475 

Spell guard 


$157 

r APPLE ITEMS J 

Z-80 Sollcard w/CP/M Smarrual 

$285 

l&K RAM Card 


$139 

ao-coliimn Card {Videoterm) 


$225 


To Order Call (205) 362*3398 
Mail & telephone orders only. Mastercharge, 
VISA add 3 %. Sorry. No COO, 


PACIFIC 

COMPUTERS 

Division of Mickei & Assoc, 


11056 Palatine N. 
Seattle, WA 98133 
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note, however, that the relative speed 
rankings among the compilers is ap¬ 
proximately the same because each 
compiler gains equally from this in¬ 
herent advantage over the inter¬ 
preters* 

It is interesting to comment on two 
apparently anomalous dips shown in 
the data of figure 1; they reveal 
peculiarities of the TASC and Ex¬ 
pediter n compilers. TASC (with the 
Integer option enabled for all vari¬ 
ables) was not outstanding when run¬ 
ning the KBAUD7 benchmark, com¬ 
pared to most of the other test pro¬ 
grams, because KBAUD7 includes a 
division operation. As described in 
the TASC manual, all integer divi¬ 
sions are done by converting to float¬ 
ing point and back again. Therefore, 
in integer divisions, the program does 
not gain the speed advantage of true 
integer arithmetic. Expediter II per¬ 
formed relatively poorly in executing 
program ALPHA, which tests string 
handling. Unlike the other compilers. 
Expediter n allocates space for strings 
statically (at compilation time) rather 
than dynamically (at execution time), 
and its string-handling algorithm ap¬ 
pears to be inefficient. (For those in¬ 
terested in details. Expediter IPs per¬ 
formance on program ALPHA im¬ 
proved only slightly when its default 
string size of 40 characters was ex¬ 
plicitly reduced to 10.) 

Operation and Documentation 

We found that all of the compilers 
were very easy to use on short pro¬ 
grams. We had little difficulty in 
making them perform as advertised 
when compiling the benchmarks. 
Longer and more complicated pro¬ 
grams may be a different matter, 
though. A compiled language has 
some intrinsic differences from an in¬ 
terpreted one—such as static, rather 
than dynamic, allocation of variable 
space and static definition of func¬ 
tions. In addition, cassette-tape oper¬ 
ations are not supported by the com¬ 
pilers, in general, and Expediter 11 
and Speed Star have not implemented 
the RESUME command. You should 
expect to have to make at least small 
changes in some programs to make 
them compile properly. 


Galfo Systems^ Integer BASIC 
Compiler: This compiler is furnished 
on two floppy disks. The '"system" 
disk is in the standard DOS {disk 
operating system) 3.3 format and 
contains the 3.5K-byte run-time 
library and various utility programs. 
The second disk is in a nonstandard, 
copy-protected format and contains 
the compiler itself. Normal operating 
procedure begins with booting the 
Galfo system disk, which runs an ap¬ 
propriate Hello program and leaves 
the computer under control of the In¬ 
teger BASIC interpreter. You then 
load the source program to be com¬ 
piled (which must be an Integer 
BASIC file) and type "BRUN IBC" to 
begin the compilation process. On a 
one-drive system, you will be 
prompted appropriately for disk 
swaps. 

IBC then asks three questions to 
es tab lish compila ti on-time op tions. 
The most important of these options 
permits you to generate object code 
optimized either for fastest execution 
or for minimum program size. This 
feature is very nice; the fast code is 
very fast indeed but may be up to 
three times as long as the source pro¬ 
gram. In contrast, the compact code 
may actually be shorter than the 
source program. In our tests, the 
compact code executed only 10 to 20 
percent more slowly than the fast 
code, though in some cases the speed 
penalty may be greater. 

When compilation has finished, 
you can use the BSAVE command to 
save in binary format the object code 
on any standard DOS 3.3 disk. To 
run the compiled program, you use 
the BLOAD command to load in 
binary format the run-time library (if 
it is not already in memory) and then 
use the BRUN command to run in 
binary format the object file. Both the 
compiled code and the run-time 
library are relocatable by page and 
can be saved together as a single file if 
desired. 

The Galfo instruction manual is 
thorough and complete, though not 
ornamentally packaged. (The 27 
pages were reproduced from a dot¬ 
matrix printout.) An extensive sec¬ 
tion describes some very useful ex ten- 
















Newmbp 
COBOL ^ 
Compiler 
for 

CP/M-86 



nin-mne 



Or 

your 
monev 
hacW 


C ompared to interpreters, mbp's new COBOL Compiler for 
CP/M-86* cuts 16-bit micros' program run-time 75% ! With 
it, in one hour you can now run programs that used to take 
four. Put another way-—it’s like having four computers for 
the price of one. The dollar savings arc obvious—- 
and, awesomcf 


How is it possible ? 

An interpreter translates and executes a program 
one statement at a time^—every time the program runs. But, 
the mbp COBOL Compiler translates an entire program 
just once; then the translated program can be executed as 
often as you WITHOUT REFRANSLATlONf 

It's at least four rimes faster. 

We guarantee it—or reium the compiler 


in custom COBOL implementations for mainframes and minis. 
Now; the mbp COBOL Compiler for CP/M'86 makes this 
valuable experience available to micro users. 

To take advantage of it, just send the coupon—or 
call Dieter Moeni g , 415/652-1555 —today 

Hardware required; 96K oiemory, hard disk & a" flopp]^. 

is. a OiKiul Research TM; iRMX.86 & tStS. Intel TMs; 

OASES-1£, Phase One SysteiDS TM: MS-DOS, Hicrosnfl TM. 




We guarantee it—or reium the compiler i wvnixi^irtiwj i 

aruf manual within JO days for a complete refund SySTEMS TECHNOlOqy INC. 


7700 Edge water Drive, Suite 626 
Oaldand/CA 94621 

Phone 415/632-1555 


And, it’s COBOL — 

the language for commercial and administrative appli¬ 
cations, Standardized and maintained like no other language, 
COBOL opens up a whole range of benefits to business 
micro users that previously only mainframe and mini 
users enjoyed. 

mhp COBOL CompUer featurest meets ANSI *74 
Standard ■ offers access to a wasf selection of existing 
application software ■ real executable machine code— 
run-time and memory efficient ■ user-friendly 
(example: more than 500 error messages) ■ maximum 
portability protects software investments. 

For application software developers, the run-time 
package is reasonably priced and available separately 

Available now for CP/M-B6, lRMX-86: and ISIS -* 

soon for OASIS-16,* and MS DOS * 

With twenty-five years worldwide system software 
experience, for more than twelve years mbp has specialized 


Please send me 

□ mbp COBOL Compiler for CP/M-86 (manual included): $1400. 

1 understand the compiler will cut my COBOL program execution 
time 75%, or I may return it (and manual) within 50 days for a 
full refund. □ Manual only $95- 

□ Free compiler information. □ OEM information. 

□ Check enclosed □ UPS C.O.D. □ VISA □ Mastercharge 

(Add 13 for shipping. CiLifornia residents add sales tax.) 


Card #_ 


_ Exp. date _ 


Signature _ 
Name_ 


Title, 


Address (no PO Box #)_ 

City__ State, 


_ Company , 


. Zip^ 


Visit us at Mini-Micro Anaheim 


Circle 2B7 on Inquiry card. 


BYTE September im 457 
























Circle 611 on Inquiry card. 

WIREMASTER 

A COMPILER FOR HARDWARE 



• WIREMASTER Is a software tool to aid in the 
design, layout, and construction of electronic 
hardware. Although intended primarily tor wire 
wrap, it is also highly useful in the layout, error 
checking, and trouble-shooting of PC tjoards. 

• Inputs are easily derived directly from the 
schematic diagram and fed to WIREMASTER in 
a CP/M* text file. Outputs include a network 
map that graphically shows all pins and wires 
(no plotter required), a wire sorted by 
lengths and ievels, a parts list, signal and pin 
cross-references, and wrap count and continuity 
checklists which ensure a perfect wiring job 

• WIREMASTER checks for syntax errors, 
wires that go nowhere, and duplicated pins. 
Network lengths are mmimizad, and wire 
lengths are catcuiated and sorted In descending 
order so that the shorter wires on top hold down 
the longer wires beneath tor a neal wiring job. 

• The resulting information is then used for 
wiring, PC board layouts, error-checking, 
component stuffing, and system debugging. 
This makes a complete and easily updated 
documentation package. Although it runs on 
small computers, WIREMASTER can handle 
large projects. 

• WIREMASTER locates parts with a precision 
of .001 inch, keeps track ot your schematic 
page numbers and includes them in the outputs, 
and can handle twisted pair and shielded wire. 

• CHANGEMASTER, a companion program, 
eliminates the contusion and loss of control 
caused by changes to a board during debugging 
and modification. LI outputs a map of all networks 
which have been added, deleted, or modified, 
and automatically generates REMOVE and ADD 
lists so an old board can easily be brought into 
exact conformance with the latest design. 

• WIREMASTER runs on any Zeo^ CP/M 
system ot 47K or larger. Including S-IOO sys¬ 
tems, TRS-SCF Model II and Apple II® with 
SoftCard®. The diskette also includes a SORT 
utitity, a pagination and multi-column printing 
program, and FIX. a program which finds all 
bad spots on a disk, tells you which files they 
are in. places ihe bad sectors in a single file, 
and recovers erased files. 

• Post-processors for numerically controlled 
wire wrap machines such as the Gardner Denver 
SP-29 and others are available by special 
arrangement. 


WIREMASTER plus CBANGEMA5TER. $200 

Manual only... .. $ 20 

Update to current version.... $ 26 


Discount to computer club members 

Versions for 8080/3085, CPM 86.CDOa 
and IBM PC available soon. 


AFTERTHOUGHT ENGINEERING 

7266 Courtney Drive 
San Diego, California 92111 
( 714 ) 279-2668 

” Digital Res^arcti trad^ark 


sions to Integer BASIC, One of the 
nicest extensions Js a set of high- 
resolution graphics commands 
similar in effect, though not identical 
in syntax, to those used in Applesoft, 
These features, together with its 
speed, would seem to make Galfo- 
compiled Integer BASIC an attractive 
language to use for developing high¬ 
speed graphics and game-playing pro¬ 
grams. 

Hayden Book Company's Apple¬ 
soft Compiler; Furnished on a single 
16-sector floppy disk (a 13-sector ver¬ 
sion is also available), the software is 
copy-protected and written to disk in 
nonstandard format. To use the com¬ 
piler, you boot the disk; the program 
then asks for the name of an Apple¬ 
soft source file and prompts you to 
swap disks (if necessary for single- 
drive systems). It then requests an ob¬ 
ject filename, suggesting a default by 
preceding the source filename with 
BIN,, as in BlN.PRIMEl. Compila¬ 
tion then begins, the system agree¬ 
ably keeping you posted on what it is 
doing by displaying flashing messages 
such as LOADING COMPILER, 
PARSING, SAVING OBJECT, and so 
on. The automatically saved object 
file includes a copy of necessary rou¬ 
tines from the 3.3K-byte run-time 
library. To execute the program you 
press Reset, reboot the system, and 
use the BRUN command to run the 
saved object file. 

The Hayden compiler has some 
useful features that help to streamline 
its generated code. Expressions and 
even subexpressions with integer 
operands are evaluated as far as pos¬ 
sible with 16-bit arithmetic routines. 
Also, the compiler generates array- 
lookup vectors for multidimensional 
arrays, thereby avoiding many time- 
consuming multiplications when ar¬ 
ray elements are referred to at execu¬ 
tion time. Several source programs 
can be compiled separately. They 
then call each other as modules or are 
called by interpreted Applesoft pro*- 
grams. However, the mechanism for 
sharing variables between programs 
is somewhat cumbersome and error 
prone. 

The Hayden instruction book is 
professionally packaged in an attrac¬ 


tive three-ring binder. The documen¬ 
tation is clear and informative, 
though perhaps somewhat sparse. 

Microsoft's TASC; This compiler is 
furnished on a single 13-sector floppy 
disk. With a DOS 3.3 system, you 
must use the program Muffin to 
copy the five TASC files onto your 
own standard 16-5ector disk. If you 
have only a single disk drive, you 
than have the desirable advantage of 
being able to put everything (com¬ 
piler files, run-time library, source 
files, and object files) on the same 
disk, so that no swapping is required. 

To compile a program, you type 
^TIUN TASC." You will be asked for 
a source filename (e.g,, PRIME!) and 
an object filename (which defaults, in 
this case, to PRIMEl.OBJ), The com- 
piler asks two questions that permit 
nonstandard memory-address assign¬ 
ments for the object code and non- 
standard options concerning listings, 
error handling, and so on and then 
proceeds to compile the program, 
TASC is the slowest compiler we 
tested; very long programs required 
10 minutes or more to compile. To 
run the compiled code, you must use 
the BLOAD command to load the 
run-time file and then use the BRUN 
command to run the object file, 

Microsoft's instruction manual is 
superb. It is packaged in a handy 
loose-leaf binder and is 97pages long. 
Chapters are arranged in order of in¬ 
creasing complexity, starting with a 
tutorial on what compilers can do. 
The manual gives detailed examples 
using TASC with a graphics demon¬ 
stration program on the disk and 
covers advanced programming con¬ 
siderations such as optional use of the 
very powerful Integer declarations. 
The final chapter describes in detail 
the internal workings of the TASC 
compiler, including the interesting in¬ 
formation that TASC was written in 
Applesoft and used to compile itself I 
(No, the source code is not included 
on the disk,) The Microsoft manual is 
the only one of the five to include an 
extensive index. It is a very profes¬ 
sional piece of work* 

On-Line Systems' Expediter U; 
Both 13- and 16-sector versions are 
furnished on a single floppy disk and 
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Circle 525 on inquiry card. 


NEW! Lowest Prices Anywhere . . . 

IBM PC 


SMITH 

CORONA 

—TP1 




f639. *299. 


LETTER QUALITY 
ELECTRONIC TEXT PRINTER 

An advanced microprocessor controlled daisy wheel 
printer ~ Fully formed letter quality printing — 
Speed—120 words per minute ~ Simple — Reliable 
— User "friendly" operator controls — Available with 
parallel or serial data Interface — 10 or 12 characters 
per inch — Six fonts for each pitch — Handles single 
sheets or continuous forms up to 5 parts — Tractor 
optional — Noise level—63dB or better — 117 VAC 
or 240 VAC —50/60 Hz. 



INTERNAL 

FLOPPY 

DRIVES 

TWO-SIDED 

320 K 

SOFTWARE 
COMPATIBLE 
WITH IBM PC-DOS 

Also Available 1 sided IBO-K.. * 
$249.00. Tested, assembled, burned-In 
and re-tested before shipping. 
Ask about our external drives. 


To Order, Write... or Call Toll Free: 800-523-1449. in pa( 21 5)644-6341 


Terms oi sale: bank wire transfer, certified or cashier's check, or 
money order. Please inctude telephone number with order. PA 
residents add 6% sales tax. AdverUsed price is for pre paid orders 
FO B. shipp^^9 point. Price subject to change withoul notice. 
Manufacturer^s warranty only. 

IBM PCTrademark of IBM 


SPECTRA MARKETING 

600 Swedesford Rd. Berwyn, PA 19312 


APPLE SPEAKS 
INTELUGENTLY! 


The people who dared to leoch Afari to talk ore again 
challenging ihe microcomputer establishment with the 
VOICEBOX Speech Synthesizer for Apple. This low cost i ntel¬ 
ligent peri phera I ca n speo k thousands of words u nossisted, 
generated directly from its firmware ROAA dictionary to^ 
coted on Its plug-in card. This means that speech, with 
variable Intonation and speed, can be used in any of your 
apple programs without ever having to bother loading o 
disk. And, In case you want to expand your dictionary to 
include unusual words or words in foreign languages, you 
can easily define them with our 64 phonemes and store 
them by the thousands on one of the six special dictionaries 
provided for on our disk. 

In addition your VOICEBOX for Apple con be easily coded to 
sing on key with uniform barlengths and you can store 
(record) your songs on disk, retrieving and modifying sec¬ 
tions whenever you wani. With the disk system, you'll also 
enjoy on educational random sentence generator and 
graphic speech animation! The VOICEBOX for Apple will 
run on 32K Apple il with Applesoft or Apple II Plus systems 
equipped with sixteen-sector disk drives. VOtCEBOX for 
Apple comes with loudspeaker and disk. The Alien Group 
also makes a tess expensive VOICEBOX for Appte with all 
features (including expandable disk dictionary), but ex¬ 
cluding firmware ROAA and singing capability. Speaker Is 
optional on this unit. 



For Atari users, 
the VOICEBOX for 
16K and up Atari 
plugs directly into the 
serial port. No extra cables are 

needed end no speaker is needed since the speech comes 
directly over your TV monitor. This unit has all speech syn¬ 
thesis feotures except singing and firmware ROAA. 

AL-3001 VOICEBOX for Apple. With firmware ROAA, singing 

capability and speaker $215.00 

AL-3501 VOICEBOX for Apple. Without firmware ROM, 

singing capability and speaker $ 1 39.00 

AL-4001 Speaker for AL-3501 (the AL-350] will also work 

with any other speaker) $ 1 5.00 

AL-5001 VOICEBOX for Atari $169.00 

All mail orders are on a 10 day moneyback guorontee if 
youTe not completely satisfied. When ordering enclose 
check or money-order or state VISA or AAASTERCARD num¬ 
ber. Send mall orders to: 


THE ALIEN GROUP 
27 West 23 rd Street 
Dept. BT'3 

New York, New York 10010 


or Telephone orders 
from 1 0 AM to 6 PM 
New York time 
(212)924-5546 


ALSO AVAILABLE AT LEADING COAAPUTER STORES 
THROUGHOUT THE WORLD. 
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written in a nonstandard format. To 
compile a program, you boot any 
standard DOS disk, load the desired 
Applesoft program, and type "'BRUN 
EXPEDITER/' changing disks if nec¬ 
essary before pressing Return, The 
compiler asks whether you want to 
accept the default compilation-time 
options and allows you to change 
them if desired. It then proceeds to 
compile the program. When compila¬ 
tion is finished, the Applesoft pro¬ 
gram has been replaced in memory by 
a single-line program, a CALL in¬ 
struction to the starting address of the 
compiled code. The program can be 
run immediately or saved on disk if 
desired. The saved program will ap¬ 
pear in a DOS catalog display as an 
Applesoft program, but actually it 
contains the single CALL statement 
together with the binary object code 
and the 2.3K-byte nin-time library. 

The Expediter 11 manual is paper 
covered, printed on gray stock, and 
adequate but not extensive. It con¬ 
tains little tutorial material, though 
we believe a first-time user will prob¬ 
ably be able to understand it. 

Southwestern Data Systems' Speed 
Star; This compiler comes on a 16- 
sector standard-format disk. Opera¬ 
tion requires that a hardware key be 
plugged into the Apple paddle port, 
(The paddles can still be connected, 
piggyback style, because the key has 
a socket on its top,) To use Speed 
Star, you boot the disk or type 
"BRUN SPEEDSTAR," The compiler 
is loaded into memory, the HIMEM 
pointer is reset to protect the com¬ 
piler, and you are left with standard 
DOS and the Applesoft interpreter in 
command. You may then load or 
otherwise enter any Applesoft pro¬ 
gram; to compile it you type the 
ampersand character (<&), optionally 
followed by parameters specifying 
nonstandard addresses, etc. For pro¬ 
grams of modest size, everything can 
be in RAM—Speed Star itself, the 
program to be compiled, and the gen¬ 
erated object code—so no disk ac¬ 
cesses are required, and compilation 
is extremely fast. These programs 
compile in a second or two! Very long 
programs may not compile at all, 
however, because of memory limita- 



EMPLOYMENT 

OPPORTUNITIES 


Software 


I * • • a byte and a nibble don’t make you thfnk of food ... 
peripheral is something other than vision... a system 
is no! necessarily something you beat,.. 

and •» ■ when you have a problem with "async” 
you don't call a plumber ... a NAK sorriethfng you 
don’t put on a shelf with a nlk .. . goirtg from half'- 
to-full duplex doesn't mean doubling the rent... 



then • •• you should bring your knowledge of 
telex/data communications and your software exper¬ 
tise (PDF 11/34. 11/44. MACRO or micro assembly 
language on 8086,68000 and Z80 based systems) to 
this fast-paced, hi tech non-commerciaJ environment. 
Data bit is the leading supplier of TOM concentra¬ 
tors/switching equipment for the telex marketplace 
and we're presently expanding into communication 
controtlers. Forward your resume includirvg salary his¬ 
tory to: Manager^ Professional Staffing. Oatabit In¬ 
corporated. 110 Ricefield Lane, Hauppauge, N.Y. 
117SB 

An Equal Opportunity Employer m/f 


Databit incorporated 


For only... 

$768 

your recruitment ad in this 
4" space will reach 290,000 
qualified readers just like 
yourself. 

To place your ad call 212- 
997-2556, or send your copy 
to the address below. 

ilTE 

P.O.BOX900,NY 10020 


WANTED: 

Simulation Engineers 

H you ar4 cnpemncad in computer pj^ogromminq, 

foHwarv configiurarion, Flighi umulolwn, ovAfKici. locHcl. EW, 
visual OufOpilo^. nav/cormn systems cr Flight asrcdy- 
nomks we urge yog to serinj m ywr rasume io confidonee. Link 
offers oxcfliknl solory. relocotioiTj benefit p^ons aid exception^ 
□I cnrear growth pcrfanfiol ol our upitoto New York bsod- 
qoarten. 


Send your resunne to 

Steve Rewan, Dept. BY 
Link 

Flight Simulation Division 
Binghamton. NY 1S9D2 
(607177241 A3 

THE siKJEicn czarviPAMv E'O Employer M F 


Let 

McGraw-Hill's 
Classified 
Ads Work 
For You 


Link 
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Systems Programmers 



state-of-the-art innovations are the norm, 
you'll be joining an elite software systems 
□roup that maintains IBM and Amdahl main¬ 
frame computers with supporting software that 
includes MVS/SE-2, SE/A, JES 2, IMS DB/ 
DC, CICS, TSO, WYLBUR, ACF/VTAM. ACF/ 
NCR SAS, information systems. ThisCenter is 
tied in to all our plants via an on-line computer 
and provides an instant interchange of techni¬ 
cal data. Here you’ll have the opportunity to 
develop user-friendly software and become 
involved with educating com¬ 
pany users and consulting on, 
and resolving, daily problems. 

In MIS—the expanding 
sphere that has helped give 


The path of the future for 
software professionals can begin with Kearfott 
if you have the minimum of 3 years experience 
in a large-scale IBM or HP 2100 MUX environ¬ 
ment that we require. 

Find out why software careers fly higher 
at Kearfott by sending your resume to: Carol 
Batte, Singer Company, 
Kearfott Division, 1150 
McBride Avenue, Little Falls, 
NJ 07424, 


Kearfott 


Many things fly, maneuver 
and run on software at Kearfott. 

Including careers. 

— 


An equal opportunity employer, m/f, who creates opportunities 


Whatever your software specialty, you have a 
choice of career paths at Kearfott^in operat¬ 
ing systems...commercial applications..,and 
scientific programming. Right now we’re 
engaged in many of the most difficult, stimulat¬ 
ing, and ultimately rewarding technological 
undertakings imaginable. And all of our dozens 
of on-going projects depend on strategic 
software advances in communications, logis¬ 
tics, MIS and guidance systems. 

At our Data Center, one of the country's 
most sophisticated information services where 


Kearfott's rarefied environment a very solid 
basis —you’ll run the gamut. Accounting. 
Finance, Payroll. Inventory and manufacturing 
controls. All involve COBOL programming, 
CICS, MVS, IMS. and data base design and 
Telecommunications. 

Scientific programming offers yet another 
chalfenge. Have strengths m simulation? Lin¬ 
ear systems? Firmware for software valida¬ 
tion? Kalman filtering or Fortran? Let us tell 
you about our firmware projects and 
resources. 


a division of Ttia SIN C E R Company 
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^FO^RfrSOMODE^OMII 

IBM PERSONAL COMPUTER 



* MORE SPEED 

lO'ZO (kmss 1l9t«r Thin Intarprilnj BASIC. 

« MORE ROOM 

Vftry compmcl compLMd cotim plua VIRTUAL MEMCRT 
mihaa y^ur RAM act largar. Varlabla nuirttiar ol block 
bulfers. 31-ClT4r.-uolqu< waRjn*msft u3i orily 4 Oytfl* m 
bsadirt 


MORE INSTRUCTIONS 

Add YOUR corrmanda lo ita T^TANDARD-ptua Jnatruc- 
llon i«tr 

Far mom complata than moil Fonhi: ilr^gla & OouUlv 
pracfikm, arra^. atrlnQ-handllnB, clock, graphlca (IBM 
low-^is. giv»9 and ie coio^ or 200 iifii color d^apiay^. 

MORE EASE 

Excallani full'ScrMn Edllor, ilructurad A, modular 

prog ramming 

Word »arch uiiiiiy 

THE notepad iBtlar wTltar 

Opilmizid for your TRS^or IBM wilh kayboard mpaats. 
uppar/iowar ciae diaplay drivar. full ASCII. 

MORE POWER 
Forth oparatlng ayitem 
Cafvcurranl Inlarpratar AND Compilar 
VIRTUAL i<? tor vhdiMS arid printar. disk and lapa 
ftO-Megabyta hard disk ivaiiibiaj 
Full BOflO or Bosa AaiamPlar aboard 
(Zeo Aaaamblar also avaliabls ter TRS-BOl 
inlormfx 35- lo BO-track disk drives 
IBM can reid^ iwrita and run M.3 Disks 
M.3 can raid, write and run M,1 disks 



FOKTH 


THE PROFESSIONAL FORTH SYSTEM 
FOR TRS-aO & IBM PC 

rrhoii sands ol sysla ms in Lr»i 
MMSfORTH Dish Syalam (rpduiraa i diah drive. 33 k RAMi 
V2,0 For Radio Shack TRS 80 Model I or III 1129.W 

V3.1 For IBM Fftnonal Cemputar OO^col. scraan | 43iSJ S' 


AND HMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 

M MS FORTH Newsletter 

Many damo pragrarris aikiard 

MMSFORTH User Groups 

Inexpensive upgrades ta latest version 

FrOgrerfiming slaff can provide edvice. moditicatiOns and 

cusiom programs, to lit YOUR neede. 

MMSFORTH UTILITIES DiSKETTE includes FLOATING POINT 
MATH (BASIC ROM roulirres ptus Complex numbers. Rectan- 
guiar-Foiar coordinaie conversions. Ooprees rnode. morei; a 
powerful CROaS-REFERENCEP lo list Forth words By Bloch 
artd Nn«; plus (TRS-BCt a lull Forth^styie 780 assembler 
requpres MMSFQRTH V2.0,1 drwe & 3ZK RAM) I39.8S’ 

FORTHr^OM commurticatlons psekape provklas Ra-233 
drlivar, dumb termlnaf mode, Iranafer ol FORTH blocks, and 
host mode to operate a remote FORTHCOM systems treouires 
MMSFORTH V3.0, 1 drive A 32K RAMI , tSSJS' 

THE DATAHANOlER. s very fast dslabass managsmertt 
syatem operable by non'-programmers (reouires MMSFORTH 
V3.B, 1 drive & 32R RAMi . IS8J5' 

FORThWRiTE: last, powerful t^ord Processor wreesy 
keystrohiss. Help ecreens. manual A demo Hite. Full proper- 
lionai wJtaba. outdentmg Include other blocka. documanti A 
ktyboerd Inputs— ideal lor form letters (regulros MMEFORTTH 
V3.0. 3 drives s 4BK RAMJ .117500’ 

MMSFORTH GAMES DISKETTE: rtil^t'lme graph tea A board 
games wfsource coda. Includes BREAKFORTH, CRASH^ 
FORTH, CHYPTOOUOTE. FREEWAY [TRS-80). OTHELLO & 
TICTACFORTH [rtguires MMSFORTH V2Jd, ^ dr^ve & 33 k RAM] 
. IM.&S’ 

Other MMSFORTH producti under developmenl 


FORTH BOOKS AVAILABLE 
M MSFORTH USERS MANUA U wfp A ppBiid ices * 17v50* 

STARTING FORTH beat! J15J5’ 

THREADED INTERPRETtVE LANGUAGES advanced, analysis 
ot FORTH Irtterrtals. ilSAS’ 

PROGRAM DESIGN & CONSTRUCTION - intro, to structured 
programming, good lor Forth. 11Q.0C' 

FORTH 70 STANDARD MANUAL - oRIcfal rsforpnee lo 7^ 
STANDARD word set. etc. ItS.ftS* 

FORTH SPECtAL ISSUE. BYTE Magaiine (Aog tSBOd A collect 
tor's Hem for Forib users and beginners.lA.OQ' 

’ ORDERING INFORMATION: Software prices Include 
manuals and repuiro signing of a single compoitr iibenst tor 
pn.e'perion aupport. Describe ycur Hardware. Add si.OO S/H 
plus $3.0D per MMSFORTH and Sl.OD per addltiooel bock; 
Maas Orders add S% tax. Foreign orders add 20% UPS COD, 
VISA and MrC accepted; no unpaid purchase orders or relunds. 

Send SASE lot free M¥SfOftTH rflfprmation 
Good deaitrs soughf 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES {B9) 

01 Lakd Shorb Road. Natidk, MA D176D 
(617)053-0136 




DISK SPACE tSECTORS 1 

Figure 2: Comparison of disk storage requirements for a versiori of the Yahtzee game, 
using the two interpreted BASICs and four of the five compilers. Shaded segments of 
the bars represent the run-time libraries required by each system. Both the fastest- 
execution and the minimum-program-siie options for Galfo Systems' Integer BASIC 
Compiler are shown. As described in the text, the test program was too long to be com¬ 
piled by Speed Star, 


tions. This problem can be reduced 
by using a compile-toKlisk option or 
by using a memory-efficient seg¬ 
mented version of the compiler (see 
following section)* With the seg¬ 
mented version, compilation speed is 
comparable to that of the other com¬ 
pilers, To run a compiled program 
already in memory, you simply call 
the starting address of the object 
code. The object program may be 
saved in binary format in the usual 
way, either with or without the run¬ 
time library. 

Code Expansion 

In order to make an objective com¬ 
parison of the memory requirements 
for code produced by the different 
compilers, we used a game similar to 
Yahtzee, which was programmed 
originally in Integer BASIC and 
translated directly into Applesoft. Ex¬ 
cept for small syntax differences, the 
two versions were essentially iden¬ 
tical; a player could not tell which 
one he was using. As shown at the 
top of figure 2, the two versions of 


the BASIC source code have nearly 
identical disk-storage requirements: 
46 sectors for Integer BASIC and 45 
sectors for Applesoft, We produced 
compiled versions of the program, 
tested each one for correct execution, 
and then checked the length of the ob¬ 
ject code. The results are shown in 
figure 2, 

The clear winner of the race to pro¬ 
duce compact code was the Integer 
BASIC Compiler of Galfo Systems, 
using its optimize Tor-space option* 
Its object code required only 31 sec¬ 
tors, exclusive of the necessary 
15-sector run-time library* When op¬ 
timized for execution speed, the ob¬ 
ject code nearly doubled to 60 sectors 
(plus 15 for the library); however, the 
other Applesoft BASIC compilers 
took up equal amounts or more of 
memory, TASC required 75 sectors. 
Expediter required 96, and the 
Hayden compiler needed 100 sectors! 

We were unable to compile Yahtzee 
using Speed Star, Even when using 
the segmented version of the compiler 
together with the compile-to-disk op- 
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MACRO OPERATIONS FOR 

MICRO SYSTEMS 


Please send . 
Name 


Microcomput 

.er 

Disk Techniques 

by Paul S\wanson 

L ; i 

i 


iini^n 


MicroGDiriputer 
Operating Systems 


by Mark Dahmke 



Rarely has so much useful in¬ 
formation been presented as 
clearly and logically as it is in 
Microcomputer Disk Tech¬ 
niques, The author shows how 
sophisticated methods used on 
larger computers may be im¬ 
plemented on a personal com¬ 
puter. Building from a basic 
introduction, Paul Swanson 
goes on to detail random- 
access* sequential, and key 
files, parameter-driven sub¬ 
routines, and, finally, the art of 
programming itself. This 
volume will help both novices 
and experienced computer users 
squeeze every bit of use out of 
a disk system, 


Price $15.00 
ISBN 0-07-062582-4 


A uniquely helpful volume, 
Microcomputer Operating Sys- 
terns details the structures and 
capabilities of the operating 
systems that link the computer 
user to the hardware itself. The 
author explains small systems 
an d tird r monitors^ la rgeV ■ 
systems with terminals and disk 
storage, and the function of 
command languages. Data and 
memory management, multi¬ 
processing, user interference, 
multiuser environments, and 
system design are among the 
more specific topics included in 
this comprehensive guide. Two 
particular operating systemS“ 
CP/M and Unix—are covered 
in appendices. 


Price $15,95 
ISBN 0-07-033356-4 



Call Toll-Fraa 800/258-5420 

Check Enclosed 


. Microcomputer Disk Techniques $1 5,00 
. Microcomputer Operating Systems $1 5.95 
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tion and after reducing the source 
code size to 38 sectors (by removing 
the game's instructions and many 
REM statements), we were con¬ 
fronted by out-of-memory compiler 
errors. Speed Star could probably 
handle Yahtzee if you divided the 
game program into two or more sepa¬ 
rately compiled segments, as de¬ 
scribed in the next section. 

Chaining and Overlays 

Each of the compilers allows some 
kind of chaining from one program 
segment to another to permit very 
long programs to be run even though 
all of the object code cannot fit simul¬ 
taneously into memory. Variables 
can be preserved, if desired, to allow 
access by the next chained program 
segment. The ease of accomplishing 
this task varies quite a bit among the 
compilers. Galfo's Integer BASIC, 
Hayden's Applesoft Compiler, and 
Southwestern Data Systems' Speed 
Star all allow you to disable the vari¬ 
able-clearing function when a new 
segment starts executing. However, 
with these compilers, all of the pro¬ 
gram's variables are, in effect, in a 
"global" common area, stored in the 
order in which they are used in the 
program. It is your responsibility to 
keep the desired equivalences 
straight, and this is not always an 
easy job. Expediter II and TASC, on 
the other hand, provide active REM 
statements that allow you to declare 
particular variables as "global" and 
others as "local," This procedure 
makes chaining much easier. Speed 
Star has a nice feature that makes it 
easy to call a compiled module from 
an interpreted Applesoft program 
and to pass parameters to it in a very 
convenient way. Unfortunately, only 
simple variables can be passed—not 
arrays—and the transfer path is a 
one-way street. Moving results back 
to the interpreted program is consid¬ 
erably more complicated. 

In summary, by putting effort into 
reading the manuals and trying things 
out, you can accomplish almost any 
kind of overlaying or chaining of 
modules with any of these compilers, 
but only Expediter 11 and TASC make 
the job easy. 


Conclusions 

All of the compilers perform essen¬ 
tially as advertised, and all provide 
very worthwhile improvements in ex¬ 
ecution speed. Our overall recom¬ 
mendations can be summarized as 
follows: 

• Galfo Systems' Integer BASIC 
Compiler is the execution speed 
champion, by a significant margin, 
and also produces the most compact 
object code. It is our first choice for 
all applications where its (extended) 
Integer BASIC can be used. 

• For more general use and for all ap¬ 
plications in which floating-point 
operations are essential or desirable, 
our first choice is Microsoft's TASC. 
Its easy-to-use integer declaration 
makes some programs execute signifi¬ 
cantly faster than they do with any of 
the other Applesoft compilers. In ad¬ 
dition, its compiled code is signifi¬ 
cantly more compact, and its user s 
manual is outstanding. Other less 
quantitative features also seem to 
favor TASC, including the obvious 
convenience of its global common de¬ 
clarations and its standard, unpro¬ 
tected disk format, 

• Both Hayden's Applesoft Compiler 
and On-Line Systems' Expediter II 
each produced the fastest code in at 
least one of our tests, and both are 
very serviceable products. We fault 
them primarily for being somewhat 
less convenient to use than TASC, re¬ 
quiring much disk swapping on a 
one-drive system and (for the Hayden 
Compiler) requiring a system reboot 
before every compilation. It is worth 
noting that at the present list price of 
$100, Expediter II is an excellent buy, 
•It is a pity that Speed Star's object 
code is not faster; its convenience for 
modest-sized programs is second to 
none. Speed Star can reside in your 
Apple's memory in a more or less 
transparent way and can do its job on 
demand in just a few seconds. How¬ 
ever, for most of our benchmark pro¬ 
grams, its execution speed is only 2 or 
3 times faster than interpreted Apple¬ 
soft BASIC, as compared to 4 to 10 
times for the other compilers. In some 
applications, the relatively poor 
speed ranking might be outweighed 
by the desirable convenience factors, ■ 
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PUT THE BYTE 

ON YOUR COMPUTER 

WITH 10 Mbyte STORAGE 
EVOLUTIONARY ELECTRONICS INC. 

GIVES YOU WINCHESTER TECHNOLOGY 

WITH A jrsshugart SA600 

HARD DISK DRIVE 

10 Mbytes IN THE ROOM 
OF A 5UIIN minifloppy’^ 


AS A FALL SPECIAL 

WE HAVE IN STOCK 
THE SA 600 FOR $1,695 

OR THE NEW 

LSI 801 Sinch DRIVES 
FOR $325 

4^.50 

4116 DYNAMIC 
MEMORY CHIPS 



KEY FEATURES 

*10 Mbyte Cunformated} 
storage capacities 
•Same mounting as Shugart 
Minifloppy^*” drives 
•Electronic damping 
•Proprietary FasFtex^™ band 
actuator 

•5M Mbits/second transfer 
rate 

•Seme DC voltages as 
Shugart'S Mimfloppys^^ 


WE HAVE THE FULL LINE OF SHUGART 
HARD AND FLOPPY DiSK DRIVES 
CALL WEEKDAYS FROM Ba.m. - Bp.m. 

1-503-289-3988 

EVOLUTIONARY 433 n e. lombard 

ELECTRONICS, INC. PORTLAND, ORE 97211 



ANNOUNCING 
THE C86™ C COMPILER 
-THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 

Kemlghan and Ritchie's book, The C Programming Language, la 
the key source for C. Just as fundamental is the C86tm C 
Compiler. 

The C86 Hi C Compiler Is especially designed for the IBM^ 
Personal, IBM* Display Writer, CP/M-86* and MS-DOS* 

For further Information on the C programming language 
and the C86 t« C Compiler, please contact: 


CK 4 fl irrtunir* Qpinpulv Innqntun,, Inc.; £1 
tulvnarh trf CH{^ Auwctr 4BU nd MS-DOS nlc 
at bnbrflUlDcH MkIhah. Itk. 


CompulBr Innovations, Inc. 
75 Pine Street 
IJncroft, Now Jersey 07738 
Telephone: (2011530-0895 
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VIDEO lOO 

12"Black&White 

MONITOR 

byAMDEK 


Fourth Dimension Systems 

FlJOPPy DISK DRIVE 
FORAPPL^ COMR 

The unit features a track 
zero micro-switch and 
read/write electronics 
DOS 3.2.1., DOS 3.3, 
PASCAL or CP/M. 

^32995 


16 K RAM EXPANSION CARD 
For Your APPL^ 
LANGUAGE TRANSPARENT 
ALL NINE rams INSTALLED I 

l^7995 


5f/4”BULK"OEM PACK 

TOR YOUR ^ 

APPLE iSl AQ 

Box^^ » IH-^ 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 

1.8GHZ to 2.4 GHZ , 

only 

RANGE: Line of sight to 250 miles. $295.00 

SCOPE: Will receive within the frequency band from satelites, primaryl 
microwave stations, and repeater microwave booster! 
stations. I 

CONTENTS: Packaged in 19"x19"k4 1/2" corrugated carton complete| 
with: 
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Digital Troubleshooting 
with Signature Analysis 

A look inside Hewlett-Packard's HP-5004A. 


Steven C. Piubeni 
83 Beaumont St. 
Springfield, MA 01108 
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Figure 1: Comparison of troubleshooting techniques. Figure la shows a standard 
schematic diagram, annotated by the manufacturer with analog ix;aueforrns- Figure lb 
shows an example of a digital circuit and the attendant signatures used for analysis. 


In the earlier days of electronics, 
signal tracing was the most common 
method of troubleshooting analog 
circuits. Most of the schematics had 
pictures of the expected waveforms at 
various test points {see figure 1). This 
allowed a technician with limited ex¬ 
posure to the product to recognize a 
faulty signal and repair the problem 
quickly. With the birth of digital elec¬ 
tronics, however, came the complex 
data streams associated with bus- 
oriented computers. The complexity 
of these waveforms (often it is the 
timing relationship between a number 
of signals that is important) makes it 
impossible to give the inexperienced 
technician a visual indication of what 
the signals are supposed to look like, 
Because of these complex circuits, 
most repairs made in the field have 
involved 'toard swapping/' This is 
an expensive method of troubleshoot¬ 
ing systems because a large inventory 
of boards must be kept on hand, and 
shipping them back to the manufac¬ 
turer drives up the cost and also in¬ 
creases repair time. 

The Hewlett-Packard HP-5004A 
Signature Analyzer offers a solution 
to all the problems discussed above. 
It allows the manufacturer to revert 
back to the simple yet efficient 
troubleshooting method of signal 
tracing. The analyzer looks at the 
data stream and displays a 4-bit hexa¬ 
decimal signature (see figure lb), 

A signature is used to verify that 
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well as 48-hour delivery 
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Cleveland, OH 44135. 


Fast Development As fast as compiled Fortran, 
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approach to micro systems software development. 
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More than a Language Simple, self-contained, 
stack oriented with compact production code, 
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$80,88 IBM-PC DOS or CP/M-86, Complete 
software development package includes file 
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280 Systems with full CP/H I/O compatibility 
from $45.00, 



1^114 E University Box 1596 Bloomington IN 47402 
800/457-4544 812/336-1600 


Quality Flexible Diskettes, Single-Disk Cartridges, 
Multi-Level Disk Packs, and MagneticTape. 


MasterCard Visa Amex 
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Micro-Sci hos three disk drives and two 
controllers so you can configune your Apple H™ 
Of Apple II Plus™ system to fit your Individual 
budget and performance requirements. 

A2 —The new A2 Is the price/compatibility 
substitute for the Disk 11,™ intended as the 
second drive on on existing controller or as 
a full A2 subsystem. The A2 drive or A2 
subsystem is on ideal choice when the drives 
wili be primarily used for prepackaged 
software programs. 

The A2 comes with a unique new controller 
that also offers jumper selectable DOS 3.2 or 
3.3. This controller supports any combination 
of A2s or Disk lls, you hove complete ftexlbllity 

A40 —The A40 is a price/perfonriance 
Gttemotlve to tie Disk IL With 40 trocks^you 
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get an additlonol 20K byles. and faster track- 
to-trock access. The A40 is intended for use in 
dedicated DOS, CP/M and Pascal applications, 
and as a companion drive for the A70 
The A40 is Micro-Sci's mast cost-effective dis:k 
subsystem for the Apple IIs 
A70 —The A70 Is the price/capacity Apple 
oltemative. At over o quarter million b^s per 
drive, the A70 has the copocllv of two Disk Its 
or an eight-inch floppy but costs only slightly 
more than o single Disk II. One A70 supports 
a DOS tile as large os 270K, a CP/M file up to 
254K and 560 blocks in Pascal 
Micro-Scrs Controllers-The A40 and A70 
shore a common controller. Mix A40s and 
A70s in ony foshion, one A40 with one A70, 
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two A 40s or two A70s—all on the 
sarT>e controller. 

You con hove a Disk II or A2 controller with 
Disk II or A2 drives ond still odd an A40 or 
A70 subsystem. Thofs full system-level 
compatibifity 

Versatility retiobility capability ore ossured. 
Whotever your need, DOS 3.2,3.3, Pascal, 
CP/M prepackaged software, Micro-Sci has 
the drive. All Micro-Sci products ore backed 
by a full 120-day warranty (parts and labor). 

Our complete line of Apple compatible 
products mokes us the deolers choice. 

WeTe always looking for good dealers 

International dealer inquiries: 
intemotional Markets Co. 

Teiex: 277782-ROBY UR 


TM. Registered Trademorts ct J^pple Compuheis. CUpertlne, California 


Micro-ScE is 0 Division of Standun Controls, Inc. • 
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the data stream is correct. For exam¬ 
ple, if a signature at a particular point 
in a circuit is known to be 12PU; and 
if when a malfunctioning circuit 
board is probed, the signature at that 
point reads 3256, the problem with 
that board lies somewhere in that cir¬ 
cuit path. If, when that test point is 
probed, the signature reads 12PU, that 
circuit is correct, and the problem lies 
somewhere else. 

Hewlett-Packard's Analyzer 

The HP-5004A Signature Analyzer 


weighs 5,5 lbs. The case is con¬ 
structed of white ''high-impact'" 
plastic and has a 4-digit nonstandard 
hexadecimal display. A pouch on the 
top of the case is used for storing the 
signal pod and the data probe. The 
hexadecimal display's character set is: 
0,1,2,3,4,5,6,7,8,9,A,C,F,H,P,U, 
Hewlett-Packard claims this nonstan¬ 
dard hexadecimal character set is 
used to provide clarity between char¬ 
acters. I see it, however, as a cost- 
reducing measure because 7-segment 
displays are less expensive than true 


hexadecimal displays. The display 
provided is adequate and, I must ad¬ 
mit, the approach is clever. 

The signal pod is made up of foui 
wires with special "terminal-grab¬ 
bing" connectors. Each wire is coloi 
coded for easy identification. The 
four pod leads hook onto the unit be¬ 
ing tested. These leads carry the sig¬ 
nals Start, Stop, Clock, and Ground, 
Start and Stop determine the period 
for which the signature is to be taken. 
Clock strobes the data into the 
analyzer synchronously* Ground 
provides a reference between the 
analyzer and the unit being tested. 
The analyzer uses a single hand-helc 
data probe to obtain the signatures. 
Since the probe contains an LED 
(light-emitting diode), it can double 
as a logic probe. 

The front panel of the analyzer has 
six push-button switches: Line, Start, 
Stop, Clock, Hold, and Self Test. 
Line is used to turn the analyzer on oi 
off. The Start, Stop, and Clock 
switches set up triggering on eithei 
rising or falling edges. Pressing the 
Hold switch causes the analyzer to 
sample only the first available 
signature. This is similar to using an 
oscilloscope in the single-sweep 
mode. Self Test is used to determine if 
the analyzer is functioning properly. 

The Construction of a Signature 

Signature analysis provides no 
diagnostic information; it is simply a 
comparison method of troubleshoot¬ 
ing. Two popular theories concern 
implementing signature analysis. One 
is transition counting; the other is 
pseudorandom-number generation. 
Both methods require a Start, Stop, 
and Clock for proper control of the 
signature, (Clock is required to strobe 
the data stream into the counting cir¬ 
cuitry in a synchronous fashion,) 

In transition counting, a counter is 
initialized with a count of 0, The 
count will be incremented by 1 every 
time the Clock signal occurs and the 
data bit present on the probe diffen 
from the data bit present during the 
previous Clock signal. Looking ai 
how transition counting works, 
see a situation in which a count coulc 
be ambiguous: when a string of 3 bits 
has complementary values on eaef 
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213/637-6174. Ask for Ms. Ann Ruitt. 

Or write Entex Industries, Inc., 303 W. /Vtesia 
Blvd., Compton, CA 90220. Attn: A/\arketing. 



468 September lefiS © 8VTE Publicatians Inc 


Circle 189 on Inquify card. 















Circle 288 on Inquiry card. 


H] IBM’ CP/M 


I BSOFTWARE 



WMSOR dGK9S 11 SEmmi: 

$240 $4e& SI® 


WCRCHtD fat ARslfi 

fbr CP/K 

H uLth ZIP 

$4SS 

MCRDSlMt 

$1S5 

$24Q 

SlFERQUi; 

$1® 

StfERSCRT 

$119 

$195 

coccR a 

$425 


$ m 

$ 79 

wero froc^sck 

$375 


$ns 

$149 

jm 


CAu::?iAR 

$165 

$196 

E^siwmTEit n 

$775 


$115 

$155 

E*SEPE1Z£R n 

$125 




EASYTILai 

$295 

HICPOeCET 



mx AM3 CaiZR 


3CF1CMB3 


S2SS 

gnDCLEE 

$239 





$125 


» Aiz. CMOS HP Tlf MNU, jVD *mS-eO. 

•• ME m im PSSOKL OCMPWIffi SDFTWAHE. 


s™:iAL EEFT- FtR tlUVERSnY m> OMRN^CNr CROTO* 

LiMris:i Kiofts; ouxrs pcx^pzsd. gul fgr 



Suite #186 « 2S422 Trobuco Rd . #10S • €l Toro. CB 92650 


(714) 760“en4 


GPJhI li ■ figltl^*a tradHnvh dl I31sll*l 
AhM It * ir«dvwm at Appi* UomiiulBn 






Apple' II^ best LISP 
just got better! 


Compare P-LISP to 
Datasott's APP-L-ISP 


Only P-USP has; 

• Floating Point Math 

• HiRes Graphics 

• Property Lists 

• Function Trace 

• ONERR Error Trapping 

• User Defineable 
Memory Allocation 


LISP (lor List Processor) was developed at MIT In the late 
1950's. As one of the oldest languages still in active use, 
LISP'S applications include artificial intelligence, natural 
language processing, robotics and educational and psy¬ 
chological programming. USP's unique features give the 
programmer the power to develop software that goes far 
beyond the limitations of BASIC or PASCAL, 

In use at hundreds of colleges and by many hobbyists 
around the world, P-LISP has been acclaimed by experts in 
the field as the best implementation written for the Apple II® 
Now you can gel the newly released Version 3.1 at a 
reduced price. The P-LISP Package includes: P-LISP 3.1, a 
complete 52-page reference manual, and the specially 
written P-LISP Tutorial. 


P-LISP: 

83 Functions 
15K ELIZA Program 
P-LISP Tutorial 


Now Only $149.95 
including tutoiial 


APP-L-ISP: 

• 63 Functions 

• 3K "Doctor" Program 

• Winston & Horn Book 


Apple IS o regislored trade marie ot 
Apple Computer, Inc. 

APP-L-ISP \$ Copyright 1951 
by Special Sollware Systems 
Applesoll In ROM required 
ior Floating Poini MaEh and HlRes Graphics 


Orders Toll-Free 800-523-0725; In Pa.: 215-387-1500 

4005 Chestnut Street, Phila,, Pa, 19104 — 
Dealer Inquiries Invited 


Circle 20B on inquiry card. 


BYTE September 1982 469 




















Figure 2: Model pseudorandom binary-number generator. This circuit produces the se¬ 
quence of binary numbers shown in table 1, with just a simple shift register and an Ex¬ 
clusive OR gate. 
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Initial counts 

TO 
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T1 

1 

1 
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0 
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T2 
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1 

1 

0 
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T3 

1 
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T4 

0 
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T5 

1 

0 

1 

1 
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T6 

0 

1 

0 

1 
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T7 

1 

0 

1 

0 
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T8 

1 

1 

0 

1 

0 


T9 

0 

1 

1 

0 

0 


T10 

0 

0 

1 

1 

1 


Til 

1 

0 

0 

1 

0 


T12 

0 

1 

0 

0 

0 


T13 

0 

0 

1 

0 

0 


T14 

0 

0 

0 

1 

1 

Pattern repeats— 

T15 

1 

0 

0 

0 

1 


•Feedback taps 

Table 1: The states of the various bits of the shift register in figure 2. 


end. For example, let's compare the 
counts produced by the binary bit- 
stream sequences 001 and Oil* 

As previously mentioned, the 
count will be incremented every time 
the previous bit differs from the pres¬ 
ent bit. Let's assume that the se¬ 
quences are synchronized with the 
clock. The analyzer looks at the first 
bit of sequence 001 and compares it to 
the second. Because the first 2 bits are 
different, the count is incremented. 
The analyzer will then proceed to 
look at the second and third bits. 
Since they are identical, the count 
will remain at 1. Now let's look at se¬ 
quence Oil: the analyzer looks at the 
first and second bits. Since they are 
identical, the count will remain at 0. 
The analyzer will now look at the sec¬ 
ond and third bits and see that they 
are complementary. The count will 


be incremented to 1, Notice that the 
two sequences produced the same sig¬ 
nature. This method leads to am¬ 
biguity, and thus should not be im¬ 
plemented. 

Pseudorandom Binary Sequences 
Robert Frohwerk (who did the 
design work for Hewlett-Packard on 
signature analysis) came up with an 
alternate choice called PRBS (pseudo¬ 
random binary sequences). Although 
the term sounds quite complicated, it 
is relatively easy to understand with 
the aid of figure 2, 

Only two different types of com¬ 
ponents are required to implement 
PRBS signature analysis: the Ex¬ 
clusive OR gate and the D-type flip- 
flop. The Exclusive OR gate acts as a 
modulo-2 adder; the flip-flop per¬ 
forms the function of a shift register 


when hooked in series with othei 
D-type flip-flops. 

By taking the outputs of differen 
flip-flops. Exclusive ORing then 
together, and feeding the result back 
into the shift register, we produce i 
pseudorandom sequence. Initially, 
the shift register must be preset tc 
0001. This enables the PRBS gener¬ 
ator to run freely. If the count were set 
to 0000, there would be no feedback, 
and the generator would not run. 

In table 1, we see the output of i 
PRBS generator in free-running 
mode. After one clock cycle, the firsi 
bit is loaded into the shift register, 11 
the outputs of each flip-flop were vis¬ 
ible, we would see (in order) 1000 
On the next clock cycle, the output ol 
the first flip-flop wiU be passed along 
to the second. The input of the firs* 
flip-flop will now be determined by 
the output of the Exclusive OR gate. 

Checking table 1, we see that at Tl 
the output of bit 1 is 1 and the outpul 
of bit 4 is 0, Therefore, the feedback 
loop will load a 1 into the first flip 
flop of the shift register. After the six¬ 
teenth clock pulse (T15), the pattern 
repeats, providing us with a cycli< 
counter capable of compressing largi 
data streams and providing an ac 
curate signature. 

How Is It Really Done? 

Now that we have looked at a 
model PRBS generator, let's discuss 
the PRBS generator circuit used in the 
HP-5004A. The HP-5004A uses a 
16-bit shift register. This allows foi 
plenty of accuracy, which will be dis¬ 
cussed shortly. The four feedback 
taps are from bits V, 9, 12, and 16 of 
the shift register. (Most microproces¬ 
sors and other digital equipment use 
data related by powers of 2. By spac¬ 
ing the taps unevenly, we guarantee 
picking up the maximum number of 
errors. See table 2,) 

When first looking at the circuit 
d etailed by Hew le t t-Packa rd (see 
figure 3), it would appear as though 
the four feedback taps are fed into a 
four-input Exclusive OR gate, Aftei 
checking several data manuals pub¬ 
lished by Texas Instruments, Sig- 
netics. National Semiconductor, and 
Fairchild, I could not find such an in¬ 
tegrated circuit, I constructed an 
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modulo-2 ADDER 

FOR shift register 


DATA IN 



MODULO-2 ADDER 

FOR DATA IN + FEEDBACK 

SHIFT REGISTER 


Figure 3: Pseudorandom-number generator as used by Hewlett-Packard in its HP- 
5004A Signature Analyzer. The four-input Exclusive OR gate is made frorn a parity 
generation/checking device. 


(4a) 



(4b) 



Figure 4; Two methods of using a four-input Exclusive OR device. Figure 4a is the 
equivalent of figure 3, with the internal architecture displayed. Figure 4b shows the in¬ 
sides of the 82562 device used by Hewlett-Packard. 


equivalent circuit employing a 748t 
two-input Exclusive OR gate (se€ 
figure 4a). 

When I checked the actual HP 
5004A circuit board, 1 found that ar 
82S62 parity genera tor/checker wa: 
being used as a four-input Exclusiv< 
OR gate and a two-input Exclusivt 
OR gate. In figure 4b, I show the ar¬ 
chitecture for implementing the four 
input Exclusive OR gate. An advan^ 
tage to using this device is that th( 
data can also be Exclusive ORed wit! 
the modulo-2 sum of the feedback 
taps from the shift register, Althougl 
you may find the use of one inte 
grated circuit as opposed to anothei 
insignificant, it is interesting to not^ 
the engineering involved in obtaining 
the maximum performance at thi 
minimum cost. 

Because of the unique design of the 
circuit, the PRBS generator wil 
always pick up a single-bit error* Tc 
calculate the chance of the generatoi 
missing multiple bits, the following 
equation can be xisedi 

Prob - (1/2)" 

Prob is the probability of an error not 
being detected; n is the number of bits 
in the PRBS generator. For the HP 
5004A, with 16 bits arranged in a 
PRBS design, the error rate is 16 ppm 
(parts per million), or 1 in 65,535* 
This is certainly acceptable for most 
applications* 

Analyzing Signatures 

Up to now, we have discussed the 
need for signature analysis, what a 
signature actually is, and the different 
methods of obtaining a signature. We 
will now briefly focus on using sig¬ 
nature analysis, an overview of the 
HP-5004A, and how signature 
analysis will affect the microcom¬ 
puter market. 

The signature analyzer has very lit¬ 
tle hardware and software. There¬ 
fore, it depends upon diagnostic testi 
programs running on the system be¬ 
ing tested* These programs are usual-' 
ly stored in ROM (read-only 
memory)* The diagnostic program 
toggles all the address lines, data 
lines, I/O (input/output) ports, and 
different enable lines* With the test 
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tndependenl oonsultants are becoming a vitally important lactar in the micro¬ 
computer Meld, lining the gap between the computer vendors and commercial/ 
industrial users The rewards of the consultant can be high: freedom, more selis- 
lying work and doubled or tripled income This manual provides comprehensive 
background information and step-by-slep directions for those (nlerested to ex¬ 
plore this lucrative field. 

FREE-LANCE SOFTWARE MARKETINC $3b. 

by B.J. Korites. 3rd edition. June 1980 

Writing and selling computer programs as an independenl is a busir^ess where ■ 
you can gel started quickly, with little capital investment « you can do it full time or 
part time * the potential profits areal most limitless. This best-seller by Dr Korites 
explains how Eo do it 

HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.SO 

by Leslie Nelson. May 19&2 

Turn a small invaatment into e steady, rnoney making business ihal adds $i0,0oa. 
$50,009 or $100,000 to your Income Delailed siart-up, marketing and opera!ions 
plans are included 


Send check, money order, VISA, Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping Add $1 00 per book for UPS shipping 
(USA only). NJ residents add S% sales lax For faster shipmeni on credit card 
orders calf (201) 763-6940 

ESSEX PUBLISHING CO. oopt 2 

285 Bloomfield Avenue • Caldwell. N.J. 07006 


PROOUCTS FOR YOUR RAOIO SHACK 



MACRO-eOC 

Trie Micro Works is pleased to announce trie release of its disk-based editor, 
macro assembler and menflor, written for Color Computer by Andy Phetps. THIS 
IS IT — The ultimate programming tool! 

The powerful 2-pass macroassembler features conditional assembly, local labels, 
include files and cross referenced symbol tables, MACR0-80C suppols trie 
complete Motorola 6809 Instruction set in standard source format. There are no 
changes, constraints or shortcuts in the source language definition. Incorporating 
all of the features of our Rom pack-based assembler {SOS80C), MACRO’80C con¬ 
tains many more useful Instructions and pseudo-ops which aid the programmer 
and add power and flexibility. 


arrow keys to position trie cursor anywhe 
' ^ ' ■ " cks of 


requires no line numbers, m 
where in the file. MACR0-&0C allows giobal 
lying blocks of text. You can edit lines of assembly 
han 32 characters. 


changes and moving 
source which are longer 

DCBU6 is a machine language monitor which allows examining and altering of 
memory, setting break points, etc. 

The editor, assembler and monitor — as well as sample programs — come on one 
Radio Shack compatible disk. Extensive documentation included. Macro 80c 
Price: $99,95 _ 

SOSBOC — Our famous editor, assembler and monitor in Rompack. Complete 
manual included. Price: $89.55 _ 

PARALLEL PRINTER INTERFACE — Serial to parallel converter allows use of all 
standard parallel printers. You supply printer cable* PI80C Price: $69,95 

MICROTEXT — Gel printouts while using your modem! Also download to cassette. 
General purpose terminal Rompack. Price: $59*95 





YOU NEED COLOR FORTH!! 

Why? •Forth is faster to program in than Basic 

•Forth Is easier to learn than Assembly Language 
•Forth executes in less time than Basic 

Forth is a highly interactive language like Basic, with structure like Pascal and 
execution sp^ close to that of Assembly Language, The Micro Works Color Forth 
is a Rompack containing everything you need to run Forth on your Color Computer. 
Color Forth consists of the standard FORTH Interest Group (FIG) Implementation of 
the language plus most of FORTH'79, it has a super screen editor with split 
screen display, Mass storage is on cassette. Color Forth also contains a 
decompiler and other aids for learning trie Inner workings of this fascinating ian- 

O e. it will run on 4K, 16K, and 32K cornputers. Color Forth contains IDK of 
. leaving your RAM for your programs! There are simple words to effectively 
use the HhRes Color Computer graphics, joysticks, and sound. The 112-pMe 
manual Includes a glossary ol the system-^eciflc words, a full standard FIG 
glossary and compJetB source listing. COLOR FORTH ... THE BESTt From the 
reader in Forth, Talbot Microsystems. Price: $109*95 


OAMES 

Star Btaster — Blast your way through an asteroid field in this action-packed Hi- 
Res graphics game. Available in ROMPACK: requires t6K. Price: $39.95 
Pac Attack Try your hand at this challenging game by Computerware, with 
fantastic graphics, sound and action! Cassette requires 16K. Prtce: $24.95 
Berserk — Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassette requires 16K. Pifce: $24.95 

Adventure — Black Sanctum and Caftxto Island by Mark Data Products. Each 
cassette requires 16K. Price: $19.95 each. 

Cave Hunter — Experience vivid colors, bizarre sounds and errie creatures in hot 
pursuit as you wind your way through a cave maze in search of gold treasures. 
This exciting Hi-Res game by Mark Data Products requires 16K for cassette 
version. Price: $24.95 


THE 


JUso availatte: Machine language Monitor * 2-pass Disassembler * Books w 
Memory Upgrade Kits * Parts and Services w Call or write for Information 


P.O.BOX 1110 DEL MAR, CA 92014 


California Residents add 6% Tax 

Master Charge/Visa and 
COD Accepted 

714.942-2400 


Circle 314 on inquiry card. 


BYTE Septenber 1982 473 
























































uircie 323 on inquiry card. 


SEPT. SPECIAL SALE QM PREPAID ORDERS 
jCHAfl^E CARDS. C O D OR P.O S NOT AVAILABLE! 

MUST MENTION AD FOB SPECIAL PRICES 
WAMEG0 CRT - 1 WTN MIKOS PARTS. 

KIT...... ... S191D6 

WAMEGO MEK - 3 WITH MIKOS PARTS LESS RAM. 

KIT... M5.9S 



CAUFORHIA COMPUTER SYSTEMS 


ID32 32K STATIC RAM A & T 200 NSEC $460.00 

Zm 64 K DYNAMIC RAM A 4 T $351.00 

P2Q0 S‘100 MAIN FRAM A & T $500 00 

ZmA FLOPPY DISC WITH CP/M 2 2“ $372.50 

Z01DAZ8OCPUA&T $261.25 

2TI0A4 SERIAL 1/0 Afl. T $291.95 

Z5DIA 12 SLOT MOTHER BOARD.. $180.00 

Z72DA4 PARALLEL A4T $214 95 

PHm BDAROS WW $39 95 

APPLE PRODUCTS 

7lUA12KROM/PfiOM $99,95 

74Z4A CALENDAR/CLOCK SI 06 95 

T440A PROGRAMMABLE TIMER $106.95 

7470A A TO 0 CONVERTER $105 95 

74nA GPIB |IE 488} INTERFACE $182 00 

T710A ASYNC SERIAL SI 25 95 

77UA SYNC SERIAL $148.50 

77ZDA PAFALLEL STANDARD $105.00 

77Z0I PARALLEL CENTRONICS $105.00 

7»1 IB ARITHMETIC PROCESSOR W/DISC $325.00 

7§11C ARITHMETIC PROCESSOR WmOM $325.00 

76ZflA EXTENDER. $23.50 

73IIDA APPLE CUP.$8.00 



MIGHQCOMPHTER PRODUCTS 


SI 00 PROOUCTS 


CB-2 280 PROCESSOR BOARD 

KIT . $T98 95. A&T $269.95 


TRIG 64 X 16 VIDEO. PCBD S32 96 

KIT SI 53.95. AST SI 99 95 


VB3 eo CHARACTER VIDEO 4MHZ 

KIT $345.95, A 4T S425 95 


104 2 PARALLEL, 2 SERIAL. PCBD S32 95 

KIT $160.95 A4T $199.95 

FB-I 2703. 2716 PROGRAMMER BOARD 

KIT $140.95 A4T $189.95 


APPLE PRODUCTS 

AID ■ (( SERtAL/PARALLEL INTERFACE. 

AST. 

ASIO SERIAL 1/0 

AST .. 

APIO parallel jo w/o cables 

AAT,. 


$178.00 

$115.95 

$87.95 


wmc 


iite, WAMECQINC. 


80ADOS WITH MIKDS PARTS 
MEM-3 3ZK STATIC RAM. PCBD $36 95 

KIT LESS RAM S95 95, AST $135 95 


CPU-Z zeo PROCESSOR, PCBD $32 95 

KIT LESS ROM S10995. AST 314995 

CRT-1 36 OR 24 x 80 VIDEO 0OARO, PCBD $38 95 
KIT. $249.95. A&T $299 95 


FPB-1 FRONT PANEL PCBD $48 50 

kit $144 95, A&T $184 95 


H£li-4 65K RAM/BOM BOARD, PCBD ... $38 95 
KIT LESS MEMORY,. $99 95, AST LESS MEMORY $129.95 



WONDAY FRIDAV. 0 00 TO 12:00, l 00 TO a 30 
THURSDAYS. 8:00 TO 9 00 P M 


(415} 7Z8-9121 

P.O. BOX 955 •EL GRANADA, CA 94016 

PlfASE SEND FO0 IC XlSTOfl AND COMPUlEfl PARTS LIST 
VISA Of MASTER CHARGE Send acooynt rHjmtrer, tnlerbank 
numbef, expiration date and sign yeur ordot. Approx, postage will 
be added Orders with check a riHMiey order will be sent post pad 
in U.S II you are nol a regular cuslomer, please use charge, 
cashier's check or postal money order. Ottierwise there well be a 
two^wcBik delay tor checks to clear Calil residents add 6.5% tax. 
Money baok 30-day guarantee We cannot accept returned iCs 
that have been; soldered to Prices subjeci to change without 
notice $70.00 mlnlmirn srdir. $2,00 4«fvk« ekirpt >n erdir^ tkin 
$ 20 . 00 . 
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0 
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0 
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Table 2: The states of selected bits 

of the shift register in 

figure 3. 





program adding about 2 percent of 
firmware to the system, the overhead 
is minimal. 

When a computer system is down, 
the technician simply plugs in a test 
ROM and hooks the signature- 
analyzer pod to the designated ter¬ 
minals for Start, Stop, Clock, and 
Ground, All that's required now is to 
take signatures and compare them to 
the schematic. Once the erroneous 
signature is found, the signal path is 
traced back to the faulty component. 

Another valuable use for a sig¬ 
nature analyzer is to test ROMs out 
of a system. By building a counter 
equal to the number of addresses in 
the ROM, and allowing the counter 
to run, it will address each location 
and create a data stream in which sig¬ 
natures could be recorded. The ques¬ 
tionable ROM signatures could be 
compared to the standard signatures 
to see if they coincide. This approach 
could also be applied to random- 
access read/write memory, if 
read/write circuitry was installed. 

Conclusions 

The application of signature 
analysis in the microcomputer market 


will become more evident because i 
employs a nontechnical approach t< 
troubleshooting complex circuits. B 3 
applying this technique on the manu 
facturing level, an untrained in 
dividual can do the job previously 
held by a highly skilled technician 
The use of signature analysis coulc 
also eliminate the need for multiple 
replaceable boards because field diag 
nostics could be made down to th( 
component level. Both of these cost- 
reducing measures will help brinj 
down the already falling price O! 
computers, thus bringing more con 
sumers into the marketplace. 

In the years ahead, we will see sig 
nature analysis seeping into the com’ 
puter market, just as we have seen thi 
microprocessor become the standarc 
of computer circuit design.* 
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SEPTEMBER 


SPECIALS CASH PRICE 

SSM PB-1 PROM Burner Kit 129.00 

SSM VB-3 80 X 24 Video Kit 339.00 

Morrow Designs WUNDERBUS 8 slot -AST 89.00 

Calif, Comp, Systems 64K Dynamic 
Ram - A & T 299.00 

Mullen TB-4 Extender Card w/ probe-kit 47.00 

Godbout RAM 17-64K Static Ram - A & T 449.00 

Oume DT-8 DS/OD 8" disk drive 479.00 

Ithaca Intersystems FDC-II Disk 
Controller - A & T 483,00 

North Star Advantage - A & T 2679.00 

S-IOO’s Dual 8 " Drive box w/P/S & Cables 349,00 

Seattle Computer Products Support 
board - A & T 263.00 

S.D. Systems PROM 100 Kit 169,00 


VISIT OUR SHOWROOM - Hrs. - 9:00 A.M. - 5:30 P.M. M-F 

Subject to Available Quantities • Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 

We carry products Irani all Major Manulaclurers 



5-iDD inc. 

14425 North 79th Street, Suite B 
Scottsdale, Arizona 85260 
Sales 800-528'3l3S 
Technical 602-991-7870 




IMASHUA 
DISKETTES 
LIMITED 
TIME 
OFFER 

Every NASHUA Diskette fs tested at threshoids 
two to three times greater than systems requirements and 
THEN certified to be 100% ERROR-FREE! 

ni/ " DISKETTES {Specify T 10, or 16 Sectors) 
No. 5A—One Sided, Single Density—Sl .69 
No. 5B—One Sided, Double Density—$2.22 
No, 5C—Two Sided, Double Density—$2.59 

Q'' DISKETTES (Specify 1 or 32 Sectors) 

No 8D—One Sided. Single Oensi^—$2.02 
No. 8E—One Sided, Double Density—$2.49 
No. 8F—Two Sided, Double Density—$3.33 
Minimum quantity: 100 Diskettes 


Please send me. 


QUANTITY 


. of No. 


TYPE SeCTOR 


-at. 


PRICE 


Name — 
Address . 


City, 


_ State _ 


-Zip- 


Sales Tax must be added in New ’Vbrk, Florida and California. 

□ Send C.O.D. □ Enclosed ts my check 

mpucmter EQuTPMiNfco. inc 


30 MIDLAND AVENUE • HICKSVILLE. NEW YORK 11801 
(S16) 433-0613 ■ (212) 564-6065 


Micro Match solves the IBM PC 



expansion puzzle. 


MM64 MEMORY BOARD 

^ Expands in 64K increments 
^ Includes sockets for all RAM 
RAM test program included 
^ 5 year warranty 

¥ Parity ,...MM64-1( 64K)$400. 

MM64-2(128K) $510. 
MM64-3(192K) $620. 
MM64-4(256K) $730. 
Expansion Kit (9 chips) 
Expands MM64 memory .. . .$108, 

Also available: 

^Prototyping Board .$50. 

^Extender Board..$45. 


TAHDON DISK DRIVES 
FOR YOUR IBM PC. 

¥ Installation instructions 
included 

5kiBM PC compatible 

TM100-1 (Single Sided 160K byte 

storage)...$225. 

TM100-2 (Double Sided 320K byte 
storage) .$295, 

^ Send tor our free Catalog 

To order: Send check or Money 
Order (US only). Add $3.50 for 
Shipping and Handling. California 
residents add 6% sales tax. Master 
Card/VISA accepted. 


I Q uality Pro duct s 

Personal Compuferivl^Vl 

10343Commerce Ave. Dept,S • Tujunga, GA 91042 • (213)353-5929 
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Program Your Own Text Editor 

Part 1: Avoid Complex Commands 
by Using Instant Updating 


The awkwardness of using tradi¬ 
tional text editors is a constant source 
of frustration for many computer 
users. The use of special sequences of 
characters to manipulate and display 
text just isn't natural. It would be 
much easier to manipulate text if an 
editor duplicated the advantages of a 
typewriter; namely, the text is always 
visible in its latest form and each 
press of a key is a complete opera¬ 
tion, This two-part article presents 
such a text editor and it is a dramatic 
improvement over traditional text 
editors. 

Text editing, which is nothing more 
than the creation and modification of 
textual materia] (such as computer 
programs, letters, and manuscripts), 
is the cornerstone of computer appli¬ 
cations, But it is unfortunate (and 
ironic) that the text editor is often the 
most awkward program to use. For¬ 
tunately, improvements in the conve¬ 
nience of editing are practical and are 
becoming common. Such improve¬ 
ments increase productivity, reduce 
frustration, and make computers 
more accessible to the average per¬ 
son, The text editor presented here 
offers these advantages, 

I call my text editor the Video-Dis¬ 
play-Oriented Text Editor (VDO text 
editor). Part 1 of this article describes 


Richard Fobes 
Creative Computer Services 
FOB 1327 

Corvallis, OR 97339 


the design and use of this editor and 
part 2 contains the listing of the pro¬ 
gram source code {in assembly lan¬ 
guage for Z80- and 8080-based micro¬ 
computers). The comments within 
the listing will allow readers to imple¬ 
ment it on their systems. Also in¬ 
cluded in part 2 are sample I/O 
{input/output) routines that interface 
the program with the peripheral de¬ 
vices of the author's system. 


Thfs text editor 
makes computers more 
accessible to the 
average person. 


A Brief Description 
The most important feature of the 
VDO text editor is that, in the normal 
editing mode, the video-display 
screen contains only the text. There is 
no need for instructions to appear on 
the screen because pressing a single 
key immediately changes the text 
both internally and on the screen. 
Although this concept is simple, its 
practicality is impressive. Consider 


what it would be like to have 16 or 24 
lines of text visible on your screen 
and to see the text updated as soon as 
you press a key. 

In order to make this scheme prac¬ 
tical, it must be easy to quickly repeat 
the editing operations any number of 
times. The most convenient way of 
doing this is to hold down the appro¬ 
priate key while the editor quickly 
repeats the indicated operation and 
release the key when it has been 
repeated enough. To differentiate be¬ 
tween a one-time operation and a 
repeated operation, a time delay is in¬ 
cluded between the first execution of 
the operation and the beginning of 
the fast repetitions. This feature (in¬ 
cluded in some computer terminals 
and electric typewriters) is referred to 
here as the automatic repeat feature. 

The automatic repeat feature is of 
central importance to the use of the 
VDO text editor, so 1 will explain its 
operation from a user's point of view. 
When a key is initially pressed, the 
appropriate editing operation is ex¬ 
ecuted. If the key is released within 
one second, nothing further happens. 
However, if the key is still depressed 
one second after it was first pressed, 
the editor automatically repeats the 
same operation at a fast rate—say 10 
times per second. As the repetitions 
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rRS-80'S 

FULL LINE 
and 

Hewlett 

Packard 

85, 87,125 



WE PAY SHIPPING in the 48 continental states on prepaid 
orders of $100.00 or more. 

NO TAXES are collected on out-of-state shipments. 

WE ACCEPT Visa, MasterCard and American Express, or 
you can save additional money by paying cash. 


TH.EPHONE 
VOICE RESPONSE 

The V100 interactive voice synthesizer 

with telephone interface is an Apple ll®or ISM Personal 
Computer® compatible, low-cost, solution to remote 
data base access arrangements* 

$39500 

VtOQ-A 

• Direct telephone connection, auto-dial/aniwer 

• Touch-tone® generation and detection 

• Includes 300 word, LPC vocabulary 

• Softwareforsentence/lrbraryconstructlon 

• Expandable with 1300 (5495) high quality LPC words 


TOLL FREE ORDER NUMBER 800/531-7466 

Pan American 
Electronics 


1117 Conway • Dept. B 
Mission, Texas 78572 
Phone 512/581-2766 
Telex Number 767339 

FORT WORTH BRANCH 

2912 N. Main 
Ft. Worth, Texas 76106 
Phone 817/625-6333 
Telex Number 794836 



TM - 


85, 87, 125^ 

Trademark of Tandy Corporation 





For a demonstration call tolt free (800) 53S-7002 
In California call (408) 942 ? 595 


VYNET 

CORPORATION 


2405 Qume DrSan Jose, CA 95131 (40fl) 942-1037 


ECC (Error Correct! n Code) is a poly¬ 
nomial derivative which Is used to detect 
and correct errors. In simpler terms, this 
means that the computer will detect and 
automatically correct data errors sometimes generated 
spuriously in the equipment. 



ONLY FROM 


VR Data’s RAM BOARD has this feature. 
If your system will abend or die during a 
data error or if you must always have the 
correct data for your functions, ECC is a 
necessity. This feature has filtered down from the larger 
computer systems and is now used by manufacturers of 
superior micro computer products. 

IMAGINE IBM PC RAM BOARD 
WITH THE FOLLOWING 
FEATURES FROM 

ONLY $429. 

• 0 to 192K dynamic 150 ns RAM 

• 1 bit error correction 


WHAT^ 
ECC? 



777 Henderson Boulevard N-6 
Folcroff, PA I903B 
18151461-5300 18001 3<l5-8iaS 


• 2 bit error detection 

• address bank switch seiectabie 

• 64K increments 

• 192K RAM $699. 

VR Data offers this superiority aiong with 
competitive pricing. 
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EDGE-86 

AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


- HARDWARE 

— A COMPAtIBLE BOBB CPU BOAFD 

WITH DMA FLOPPY CONTROLLEH. INTERRUPT 
CONTROLLER. PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL 110 PORTS, AND 
BK BYTES OF PROM WUM BOOT STRAP 
LOADER FOR 

— 12SK BYTES dynamic RAM BOARD 

-4-3L0T MULTIBUS CARO CAGE, WITH COM¬ 
PLETE documentation and SCHEMATICS; 
ALL FOR. .... .S1250. 

* SOFTWARE 

— CPM^BS O S. WITH COMPLETE UTILITIES. $250 

—OFF THt SHELF OELIYERV- 

MICRO SYSTEMS 

IBS W. ELCAMINO REAL, SUNNYYALE, DA 3408S 
TELEPHONE: 408^73^-4729 

* Mylimni tm at mtPk •^PMJBB TM Qt Pig-1 Hi Rc-fa-i-i 



Introductory Offer — expand to 
Winchester Technology at Vi 
price. 

Shugart SA1002 8" Hard Disk 
Drive. Optional controllers for 
IBM, S-100, STD BUS and others 
available. 

Call Dave Starr at: 

rauRjTEB iNoiMurs. 

[803] 877-7471 

105 S. Main St. Greer, S.C. 29615 


Circle 105 on inquiry card. 



^Heath 
l^rs 


Double Your 
514" disk storaite 
capacity wilhaut adding' a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-SSOH 
floppy disk controller, in conjunction 
with your 514" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double¬ 
sided. single and double-density, 8" and 
5%" drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 

C.D.n. Inc. 

Controlled Data Recording Systems, Tnc. 

7667 Vickers St., San Diego. CA 9SI11 
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DAISY WHEEL PRINTER 



QUALITY 

• RS232C, Serial Imefface 

• ParalloF InterfBce 

• Smith Corona TPt 

®599 

MICRO TECHNOLOGY 

781 7 lYanhoe Ave. 

La Jolla. CA 92037 

(714) 457-2149 


Circle 313 on Inquiry card. 


wabasH 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 2.85-4137 



EXCHANGES 

100 Foothill Blvd 
San Luu Obispo. CA 
93401 (In Cal call 
(8051 543-1037) 


Circle 3S6 on inquiry card. 



continue, they become even faster— 
to a limit. Finally, when the key is 
released, the repetitions stop. 

A major advantage of the auto¬ 
matic repeat feature is that there is no 
need to count the number of times an 
editing operation needs to be done— 
it's as simple as holding down a key 
until you see that the text has been 
changed to your liking. If the repeti¬ 
tions are too fast for the key to be 
released at the right moment, the key 
can be released early and a few extra 
taps of the key complete the change. 

Compared to Traditional Editors 

Let's now compare its use with 
traditional text editors. Unlike tradi¬ 
tional editors, the VDO text editor 
does not require a "command line"of 
characters to indicate what opera¬ 
tions are to be done, how many times 
they are to be repeated, and what 
portion of the text is to be displayed. 
This greatly reduces the number of 
keystrokes (don't forget those "delim¬ 
iters" normally needed), eliminates 
the need to remember special codes, 
eliminates the need to count charac¬ 
ters or lines, eliminates the need to 
choose unique character strings (used 
to locate specific areas of the text), 
and eliminates the need to remember 
what mode the editor is in. There is 
also no need to remember where the 
cursor is and what changes have 
already been made. 

With such distinct advantages, 
why hasn't this type of text editor 
become more common? The first 
reason is that the need to frequently 
and immediately redisplay a full page 
of text consumes a great deal of extra 
computer time and requires that the 
editing program be given first priority 
in situations where multiple tasks are 
being executed. This makes it unac¬ 
ceptable for timesharing systems. 
Another reason is that the speed of 
the display device must be great 
enough to handle a full-screen update 
within a fraction of a second, making 
all serial terminals and some micro¬ 
computer display devices unaccept¬ 
able. But many microcomputers do 
not have these limitations. 

So why didn't this form of text 
editing become prominent on micro¬ 
computers earlier? Apparently, an 































assumption is often made that micro¬ 
computers are simply scaled-down 
versions of larger computers, suitable 
only for scaled-down versions of 
traditional software. But by breaking 
away from tradition, microcomputer 
users can benefit from unique advan¬ 
tages. 

1 don't want to speculate which 
microcomputers are compatible with 
this editor, but my Digital Group 
microcomputer accommodates it 
without any hardware modifications. 
Specific comments on the video-dis¬ 
play and keyboard requirements are 
included later, but for now it is suffi* 
cient to say that this editor can be im¬ 
plemented on many microcomputers 
without any hardware modifications. 

Important Concepts 

In order to have a more concrete 
understanding of what it is like to use 
this text editor, I will present a simple 
example; but first, it is necessary to 
briefly explain three additional con¬ 
cepts central to its operation. 

As in all text editors, the cursor is 
important. The cursor is a pointer to 
any location in the text. In this editor, 
the cursor is a special symbol (a right 
arrow in my version). The impor¬ 
tance of the cursor is that it points to 
the position in the text where inser¬ 
tions will occur if an insertion opera¬ 
tion is used, or it indicates which part 
of the text will be erased if an erasure 
operation is used. Also, since the cur¬ 
sor is always visible, its location 
determines which part of the text ap¬ 
pears on the screen. 

This editor is character-oriented 
rather than line-oriented. A char¬ 
acter-oriented editor is more conve¬ 
nient to use because it allows charac¬ 
ters within a line to be manipulated in 
a straightforward manner. In con¬ 
trast, the smallest unit a line-oriented 
editor can operate on is a full line— 
although the careful use of search- 
and-replace operations allows 
changes to be made within a line 
without retyping it. Another advan¬ 
tage of character-oriented editors is 
that carriage returns (end-of-line in¬ 
dicators) can be inserted and erased— 
especially useful when a portion of a 
line needs to be moved to an adjacent 
line. 


So far, I have implied that all the 
editing operations are associated with 
their own keys. However, such an ap¬ 
proach is not practical due to the 
limited number of keys available. 
Since some of the operations do not 
require use of the automatic repeat 
feature, they are accessed via a menu 
mode—which requires two key¬ 
strokes. The first key pressed is the 
ESC (escape) key. A menu of avail¬ 
able options, including their associ¬ 
ated letters or symbols, appears on 
the screen: 

T Top 
B Bottom 
L Load 
S Save 
H Start Here 
C Copy Part 
* Erase Part 
I Erase All 
P Print 

(Note that the two erasure operations 
make use of shifted characters to 
reduce the chance of erasing large 
portions of the text accidentally,) 
Pressing one of these keys causes the 
associated editing operation to be ex¬ 
ecuted immediately. When the opera¬ 
tion is done, the text reappears. This 
method is convenient to use because 
visual feedback is provided when the 
ESC key is pressed and because the 
key assignments are visible when 
needed. 

An Example of Its Use 
We will now venture through a 
simple example of text editing that il¬ 
lustrates both the concepts already 
presented and the use of the editing 
operations yet to be explained. 

Upon entering the editor, the 
screen is blank except for the cursor 
in the upper-left comer of the screen. 
Since you wish to edit an existing file, 
start by pressing the ESC key, A 
menu of special operations appears 
on the screen, including the Load 
operation with an L in front of it. 
Pressing L produces a request for in¬ 
formation identifying the file to be 
loaded (either the name of the fOe or 
the block numbers that contain the 
text). After entering the necessary in¬ 
formation, the text file is loaded and 


NEW FROM NETRONICS 

AUTO-PATCH 
HARD DISK 

With plug-in multi-user ports 
Automatically Installs Itself Into 
Your Present CP/M® 2,2 Operating 


system & Floppy Disk Hardware. 

If s Exclusive! 

6 megabyles S?995 00 12 megabytes . $3495.00 



What's the big concern of SlOO owners when ihey 
consider adding Hard Disks? Tbey worry that \i will be 
difficull 10 install. Ida! i1 won't be compatable with 
Iheir present software and hardware, and that it may 
cause down-time on Iheir SlOO system. 

Worry no more — Netronics new AUTOPATCH Hard 
Disks Syslems are here. AUTOPATCH instads in just 
one two three: (1) plug in the hard disk SlOO card: (2) 
run Ihree short programs supplied on disk; (3} disable 
ihe boot on your floppy conlroller and enable the boot 
on your hard disk controHer {this Step not required If 
you wish to continue to boot to your floppy drives! 

And thats it; The AUTOFATCH fealure automatically 
finds the end of your exisling BIOS and then self 
relocates and patches Itself into the existing BIOS. A 
virgin copy ol CCP and BIOS are loaded into memory, 
a custornized SSOOT Is added to ihe front of CCP and 
the whole memory image Is writlen fo the reserved 
tracks on your hard disk You can add up to 4 hard 
disks to the controller supplied. The new BIOS wiJl 
automatically rename any old devices as B: and C: 
and define the hard disk as drive A:. All with the lift of 
one finger* !■! If your BIOS Is large you may have to re- 
sysgen your system down 1 or 2 k. If this is necessary 
the AUTOPATCH program will prompt you to do so. 

AUTOPATCH Hard Disk Sysiems are available in 6 
and 12 megabyte models. Included in the system: 6 or 
12 megabyte Hard Disk Drive . . . ControUer for up to A 
Hard Disk drives . . SlOO Hard Disk card with provi¬ 
sions for adding B additional ifO ports to be used 
when adding a mulli-user operaling system . . . Power 
Supply .. . Deluxe Steel Cabinet ... All necessary 
cables . . . AUTOPATCH Programs supplied on either 
8" or 5V<’' IBM tormatled single density diskettes 
(specify style required) - . Complele installation In¬ 
structions . . . Fully wired and tested, ready to go. 

SPECIFICATIONS 

Unformatted Recording Capacity; 6.4 or 11.6 MB . . . 
No. of tracks: 612 or 1380 . . . Data Transfer Rate: 3 ms 

. Bytesl'sector lormat: 512 . Communication Port: 

DO {other ports available on special order). . . Pro¬ 
grams supplied on SV?" or 0’* single density IBM for¬ 
matted diskettes [Norlh Star CP/M- version available 
on special order) 


10 DAY MONEY BACK OFFER 

Coniinentaf U.S.A. Credit Card Buyers Outside Conn 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assisi. 
Call (203) 354-93T5 

NETRONICS R&D LTD. Dept. 

333 Litchfietd Roed, New Milford, CT 06776 
Pfease send the items checked beiow: 

O AUTOPATCH(6 Hard Disk System ... £2995.00 

□ AUTOPATCH/12 Hard Disk System ... £3495.00 
Q Additional 6-megabyte drive with power supply, 
cabinet, cables and neceseaiY eottware ... £1995.00 
O Additional 12-megabyte drive with power supply, 
cabinet, cables and necessary software ... £2495.00 
All plus S15.D0 P&i (postage ^ Insurance), For Cana¬ 
dian orders, double the postage {£30.00). Conn. res. 
add sales tax. 

Total Enclosed S _ _ .. _ 

□ Personal Check □ Cashier's Check/M.O, 

□ VISA a MasterCard (Bank No._) 

Acct. No.._ Ekp. Date_ 

Signature __ . _ 

Print Name,^ _ 

Address_ 

City _ State_Zip __ 
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Circle 411 on inquiry card. 


S-100 Boards from S. C, Digital 



^ ZaOB CPU BOARD 


features: Medal ZBD CPU 

• 4^ dr B Mlir dock, Sw silectafalo. • 22 bit sd<tio$sjng 
using mammy mappinQ m 18K blacks making (tifi addnssarbte 
range to 4 m«ga b^es. • Dn board bank selectable 2 KB or 
4KByte of EPftOM {not supplied) with Phantom diseble. 

• Jump on reset, • Pravisinn to run two diffarent CPU's on 
the same bus, such as forlti coming 9066 board 



258X DYNAMIC RAM 
features; Model 258KE 

• IB or 24 bit address. • B/16 hrl wride data • 
Transparent refresh with unlimited DMA, immune to Wait 
States, halts, resets. # Fast access titna IBOnsac from 
Smamr or Psync high, will run with ZSO, 28000 to 6mhz, 
BOBO, BOBS. BOBB to 8mhz wrlticnit Wait States. • 
Accepts 41 IB, 41B4Y 

3ZK STATIC RAM Unitelect: 3' 
fBatures: Model 32KUS 

• Fully Static using 2k by B MDS chips. * IB nr 24 bit 
address. ♦ B/16 bit wide data, • Bank Setect by port and 
bd in 3ZK black. • Two 16K block addressing with window 
capebiitty in 2k incrementt, • EPROM can be mi^ad with 
RAM, * Fast access - ZhOnsec bum address valid ^ will 
run with 280,28DOO to 4mhz. 3080,8085. BD88, BOBB or 
88000 to Bmhi without Wart States. ♦ Prewisior^ far 
Battery Backup. 

Z80 CPU Boird 
featitras: Model CPU1 ZBD 

• 2 or 4mhz clock. • Jump an Reset. • 8 levels of 
priaritizEd vectored intemipts. 

I/O. MEMORY INTERFACE Intirface' 
feature: Modal 3SPC 

• 3 serials using DART, FES'232C or 2Qma current loop, 

■ \ parrtflet E/0 with hand shakes. • 4K Ra<m, 4K EPROM 
Innt supplied). Built In Kansas City Audio Caasette Interface, 

■ Baud rates from 1B,2K baud to 110 baud Model 3SPC‘N 
comes with less cassette, current loop, and ram, mm 
sockets. 

2K ZBO Monitor Program 
available for M:3SPC 

features: many routines including breaker points, cassette 
record and play back . etc. Comes in 2 EPROMs and IK 
RAM. 

All boards conform to IEEE69B/S10D specificatjons. fully 
socketed, screened legends, masks. Gold contacts. Gi^rantBed 
One Full year. 



New price effective Seplemher 1, 1982 

Ph£» 

Z80 CPU 

S349 

«*!»[> mippinfl: 0W.H2 clodk 

iasxt 

S88S 

25SKe 

zaeKE-i^a 


IZfiKQ 

3ZKU& 

$383 

3ZKB will CMOS 

32nJS 18 

$259 

IQire wtiN CMOS 

32KtJS-N 

S1&9 

no mtmuTf eNin 

tPUi Zio 

3219 

Hifei mbfrupl 

3SPC 

8253 

witti 

3SPC-N 

S229 

IM llHVt 

ZX Mnnflar 

355 

vrith imiftit cadi 


Ail boards come assembled and tasted. 

Delivery is wiithin 3 to 5 working days. MC, Visa or GOD 
[>rders accepted {Add SB Icr COD orders) Illinois residents 
add 5'A% sales tax. 

O.E.M. & DEALER PRICING AVAILAeiE 

S. C. DIGITAL 
P.D, Bdk 906 

1240 N, Highland Ava., Suita #4 
Aurora, lllitiaii 60501 
Phana: (312) 897-7749 


the beginning of the text appears on 
the screen. The cursor is still in the 
upper-left corner. 

Suppose a word used midway 
through the text needs to be changed* 
Press the PAGE i (page forward) key 
and hold it down* After pressing the 
key, the next page {full screen) of text 
replaces the first* A second later, the 
screen is repeatedly replaced with 
new pages of text at a rate of 10 pages 
per second until the key is released. 
Looking at the text presently fill¬ 
ing the screen, you see that you 
have not reached the text area de¬ 
sired. A few taps of the PAGE I key 
bring the desired text into view. 

To move the cursor to the line with 
the word, press the I (cursor down) 
key and hold it down. The cursor first 
moves to the beginning of the second 
line and then, after a one-second 
pause, quickly moves down the 
screen (always in the left column). 
Releasing the key at the right moment 
stops the cursor on the desired line. 

Pressing the — (cursor right) key 
moves the cursor to the right (using 
the same automatic repeat feature) 
until it is almost to the word* A cou¬ 
ple of extra taps of the same key and 
the cursor is to the immediate left of 
the word to be corrected, ready to 
make the change. 

The process of replacing the incor¬ 
rect word with the correct one re¬ 
quires use of the ERASE CHAR (erase 
character) key to erase the present 
word (again making use of the auto¬ 
matic repeat feature)* Then, typing 
the desired word inserts it into the 
text at the proper location* As these 
changes occur, the portion of the line 
to the right of the cursor shifts left as 
the incorrect characters are erased, 
and it shifts right to make room for 
the inserted characters. Watching 
these changes take place is fascinat¬ 
ing. 

Although the explanation of find¬ 
ing and correcting the word in this ex¬ 
ample is lengthy, the time required to 
do it is only about 15 seconds* And, 
since the use of the operations is 
natural, editing requires less concen¬ 
tration than when using a traditional 
text editor, leaving you free to think 
about the text itself* 

To move to the end of the text. 


press the ESC key to enter the menu 
mode again and then press B (for Bot¬ 
tom). The screen is now filled with 
the last full screen of text and the cur¬ 
sor is at the end of the last line* 

There is nothing special about add¬ 
ing characters to the end of the text; it 
is done simply by typing characters 
into the text at the end. At the end of 
a line, the carriage-return key is 
pressed to indicate the end of that line 
and the beginning of a new line. 

When a character is incorrectly 
typed, the ^ (cursor left) key is 
pressed once and normal typing is 
continued* Later, usually at the end 
of the line, the ERASE CHAR key 
with the automatic repeat feature, or 
the ERASE LINE key, is used to erase 
incorrect characters that have ac¬ 
cumulated to the right of the cursor* 
This approach was chosen to reduce 
the number of keys needed. But if 
another key is available, a RUBOUT 
key (which erases the character just 
typed in) can easily be included. 
(However, 1 have seldom regretted 
the lack of a RUBOUT key*) 

After the text has been modified, to 
save the updated version on floppy 
disk or tape, press the ESC key and 
then S (for Save). The editor will re¬ 
quest information that indicates 
where you want it saved (as in the 
Load operation)* After you have 
entered the information and the text 
has been saved, the first page of the 
text appears on the screen and the 
editor is ready for more editing. 

The Screen Format 

Although the entire screen is avail¬ 
able for displaying the text, only a 
portion of the text can appear on the 
screen at one time (unless the text is 
very short). Since the cursor must 
always be visible, only the text near 
the cursor can appear on the screen. 

If the cursor is moved to a position 
not presently within view, scrolling 
takes place. Wrficfli scrolling changes 
the screen by shifting the lines up or 
down. In doing so, a new line appears 
at the top or the bottom of the screen 
and a line disappears at the opposite 
end. 

Since lines can be longer than the 
display device can fit on a single line, 
horizontal scrolling allows the ends of 
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Now NRI takes you inside the 
new TRS-80 Model III microcomputer 

athomeasthe 

newbreed 


Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you're always backed by the NRI staff 
and your instructor, answering questions 
and giving you guidance, 

You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on training 
with practical experiments and demon¬ 
strations. You don’t just program your 
computer, you go inside it...watch how 
circuits interact... interface with other sys¬ 
tems. ..gain a real insight into its nature. 

You also work with an advanced 
liquid crystal display hand-held multi¬ 
meter and the NRI Discovery Lab® per¬ 
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 

Computer Assisted 
Instruction 

Your TRS -80 even helps train you. 
You receive 8 special lesson tapes in BASIC 


computer language. Using them in your 
microcomputer, you “talk” to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 
Within a matter of minutes, you’ll be able 
to write simple programs yourself. 

Send for Free Catalog... 
No Salesman Will 

Get all the details on this exciting 
course in NRI’s free, lOO-page catalog. 

It shows all equipment, lesson outlines, 
and k:ts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, TV/Audio/Video Servicing... 
11 different career opportunities in all. 
Keep up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to: 

NRI Schools 

McGraw-Hill Contmuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D,C. 20016 

Wc*U give you tomorrow. 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It’s no longer enough to be just 
a programmer or a technician. 

With microcomputers moving into 
the Mine of our lives (over 
250,000 of the TRS-80™ alone 
have been sold), interdiscipli¬ 
nary skills are demanded. And 
NRI can prepare you with the 
first course of its kind, cover¬ 
ing the complete world of 
the microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program¬ 
mer gains practical knowledge of 
hardware, enabling him to design sim¬ 
pler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 


IVaiiting includes the TilS-80 Model 111 mjcrocoin- 
puteft professional LCD multimeter, the NRI Discov* 
ery Lab> Computer Assisted instruction projp^uns 
and hundreds of demonstratiofts and experiments. 

Is a ifademarii of the Radio Shack division of Tlindj' Cewp.) 
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Operation 

Key(5) 

Used 

Description of Operation 

Special Cases in Which 

No Change Occurs 

CURSOR UP 

\ 

if the cursor is already at the beginning of a 
line, the cursor Is moved to the beginning of 
the previous line. Otherwise, it is moved to 
the beginning of the same line. 

The cursor is already at the beginning of 
the text. 

CURSOR DOWN 

\ 

The cursor is moved to the beginning of the 
next line. 

The cursor is already at the end of the text. 

CURSOR LEFT 

- 

The cursor is moved left by one character. 

If the cursor is at the beginning of a line, 
the cursor is moved to the end of the 
previous line. 

The cursor is already at the beginning of 
the text, or there is no more room In 
memory (in which to expand compressed- 
space-bytes). 

CURSOR RIGHT 

- 

The cursor is moved right by one character, 
if the cursor Is at the end of a line, the cur¬ 
sor is moved to the beginning of the next 
tine. 

The cursor is already at the end of the text, 
or there is no more room In memory (In 
which to expand compressed-space-bytes). 

PAGE 

FORWARD 

PAGE 

i 

A new full screen of text immediately below 
the presently visible text is displayed. The 
cursor is moved to the upper-left corner of 
the screen. If the end of the text Is already 
on the screen, the cursor is moved to the 
end of the text. 

The cursor is already at the end of the text. 

PAGE 

BACKWARD 

PAGE 

f 

A new full screen of text immediately above 
the presently visible text Is displayed* The 
cursor is moved to the upper-left corner of 
the screen. 

The cursor is already at the beginning of 
the text. 

TOP 

ESC,T 

The cursor is moved to the top (beginning) 
of the text. 

The cursor is already at the beginning of 
the text. 

BOTTOM 

ESC, B 

The cursor is moved to the bottom (end) of 
the text. 

The cursor Is already at the end of the text. 

INSERT 

CHARACTER 

Any character 
key 

The appropriate character (Indicated by the 
key that was pressed) Is inserted into the 
text to the immediate left of the cursor. 

There is no more room In memory. 

INSERT 

CARRIAGE 

RETURN 

CR 

A carriage return is Inserted to the 
immediate left of the cursor. (This creates a 
new line or divides an existing line Into two 
lines.) 

There is no more room In memory. 

ERASE 

CHARACTER 

ERASE 

CHAR 

The character or carriage return to the right 
of the cursor is ©rased. 

There is no text to the right of the cursor. 

ERASE 

LINE 

ERASE 

LINE 

If the cursor is at the beginning of a line, 
the entire line is erased (including the car¬ 
riage return at the end). Otherwise, the por¬ 
tion of the line to the right of the cursor Is 
erased (without erasing the carriage return 
at the end). 

There Is no text to the right of the cursor or 
the cursor Is at the end of a nonempty line. 

ERASE ALL 

ESC, 1 

The entire text is erased. 

There Is no text in the editor. 

PRINT 

ESC. P 

The entire text is sent to the printer. (No 
changes are made in the text.) 

There Is no text in the editor. 

LOAD 

ESC . L 

Text from the mass-storage device is 
inserted into the text to the immediate right 
of the cursor. (This operation is used both 
for combining text files and for Initially 
loading a text file into the editor.) 

There is not enough room available in 
memory. 

SAVE 

ESC , S 

A copy of the entire text is saved on the 
mass-storage device. (The text remains in 
the editor.) 

There is no text in the editor. 

* 

Table 1: Editing operations for the VDO text editor. Except for the SHIFT operation, tke^ can be classified in four basic 
categories: cursor-movement operations, insertion operations, erasure operations, and operatiorts that transfer text to and from 
the peripheral devices (mass storage and printer). The operations that do not involve the use of the ESC key can be repeated quick¬ 
ly using the automatic repeat feature. Additional comments concerning the use of these operations are given in the text. 
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START HERE 

ESC, H 

This operation defines the beginning of the 
portion of text to be used in the COPY or 
ERASE PART operations. 

(Always has an effect.) 

COPY 

ESC . C 

A copy of the portion of the text between 
the “START HERE“ location and the 
present cursor location is saved on the 
mass-storage device. (Ttie text is not 
changed.) 

There is no text in the editor, or the cursor 
has been moved ahead of the “START 

HERE" location. 

ERASE PART 

ESC. * 

The portion of the text between the “START 
HERE" location and the present cursor 
location is erased. 

There is no text in the editor, or the cursor 
has been moved ahead of the “START 

HERE" location. 

SHIFT 

CTRL-A 

If the character to the right of the cursor 

Is an alphabetic (A-Z) character, it is shifted 
between UPPERCASE and lowercase (whichever 
is opposite). Also, regardless of whether the 
character was shifted, the cursor is moved 
right one character (equivalent to the CUR¬ 
SOR RIGHT operation). 

There is no text to the right of the cursor. 



long lines to be viewed whenever 
desired. Horizontal scrolling is 
analogous to vertical scrolling, except 
that the text (all of it) is shifted left or 
right. This approach was taken rather 
than using wraparound (in which a 
second line is used for displaying the 
extra characters) because the ap¬ 
pearance of the text can be confusing 
with that approach and because the 
effect of the CURSOR UP and CUR¬ 
SOR DOWN operations would be 
erratic. 

Explanation of Editing Operations 
A full list of the operations im¬ 
plemented in this text editor is given 
in table 1. The operations were de¬ 
signed to be simple but powerful. 
With the exception of the shift opera¬ 
tion, they are classified in four gen¬ 
eral categories; 

• cursor-movement operations 

• insertion operations 

• erasure operations 

• operations that transfer text be¬ 
tween the peripheral devices and the 
editor 

The information presented in table 
1 clearly defines what these opera¬ 
tions do, but explanations of how 
they are used are given below, (Since 
the information in the table is not 
repeated here, the table should be ref¬ 
erenced while reading this section,) 
To make the movement of the cur¬ 


sor easy, eight cursor-movement op¬ 
erations are available. They move the 
cursor forward and backward by 
character (CURSOR RIGHT and 
CURSOR LEFT), by line (CURSOR 
DOWN and CURSOR UP), by page 
(PAGE FORWARD and PAGE 
BACKWARD), and to the ends of the 


text (BOTTOM and TOP), In con¬ 
junction with the automatic repeat 
feature, they allow the cursor to be 
moved easily both short and long 
distances. 

The only cursor-movement opera¬ 
tions that have not yet been fully ex¬ 
plained are the PAGE FORWARD 


Music and Art Cross Paths 
at the Computer 
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DIGITAL HARMONY 

On the Complementarity 
of Music and Visual Art 
By John Whitney 

BYTE Books is pleased to offer 
Digital Harmony^ a major new work 
by John Whitney. Digital Harmony 
lays the foundation for the new field 
of audiovisual art made possi¬ 
ble by microcomputers. 
Whitney, whose film art has 
been an influence on technolo¬ 
gical arts and cinematic special 
effects from STAR WARS to 
2001: A SPACE ODYSSEY, 
explores the special union of 
music and computer graphics. 
Colorful illustrations as well as 
the program listings that 
generated them are included. 

The descriptions are sufficient 
for any composer or computer 
experimenter to iransform the 
small computer into an ideal in¬ 
strument for creating composi¬ 
tions in aural and visual art. 


T ■ 
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Figure 1; The keyboard layout on the authors system. The important noncharacter keys are outlined in boldface. Note the natural 
orientation of the four clustered cursor-movement keys (with the arrows). Pressing any character key causes that character to he in- 
serted into the text. Except for the SHIFT operation (accessed by the SHIFT-A combination)^ the remaining editing operations are ac¬ 
cessed by pressing the ESC (escape) key to enter the menu mode. 

The authors keyboard is not standard with respect to the SHIFT and CTRL keys. A/so, the REPEAT key is not used. The special 
editing keys shown here replace unneeded keys marked BREAK, LINE FEED, TAB, BACKSPACE, HERE IS, CLEAR, DELETE, and 
two unassigned keys. 


and PAGE BACKWARD operations. 
Their effect is to display the full 
screen of text immediately following 
or preceding the text presently visi¬ 
ble-analogous to flipping the pages 
of a book. The cursor is moved to the 


upper-left corner of the screen in 
either case, regardless of where it was 
before. These operations are very 
useful for moving through the text 
quickly or for finding a specific area 
of the text. 


The insertion operations—INSERT 
CHARACTER and INSERT CAR* 
RIAGE RETURN—allow letters, 
numbers, symbols, spaces, and car¬ 
riage returns to be inserted into the 
text wherever desired. Pressing any 
character key or the carriage-return 
key causes the character or a carriage 
return to be inserted into the text to 
the immediate left of the cursor. This 
allows characters to be entered from 
left to right, the normal direction for 
typing. 

Although the insertion of a carriage 
return is done the same as any other 
character, the effect is worth com¬ 
menting on. If a carriage return is in¬ 
serted into the middle of a line, it 
separates the line into two separate 
lines; but if a carriage return is in¬ 
serted at the beginning or the end of a 
line, a new empty line is created 
wherever the cursor is, and the line 
can then be filled if desired. 

The erasure operations—ERASE 
CHARACTER, ERASE LINE, and 
ERASE ALL—allow characters, lines, 
or the entire text to be erased. A 
fourth erasure operation, ERASE 
PART, is also available, but because 
it is often used in conjunction with 
one of the text-transfer operations, it 
will be discussed later. 

The ERASE CHARACTER opera¬ 
tion is straightforward, Whatever 
character is to the immediate right of 
the cursor is erased by this operation. 


INTRODUCING MORE REASONS 
FOR TRYING CONTROL DAEA 
FLEXIBLE DISKS RIGHT NOW. 


2FREE 

IN EVERY BOX. 


Here’s two more reasons to try 
Control Data flexible disks. 

Thrj free disks in every specially 
marked box of 10. That's 12 
disks, or 20% more in every box. 

Control Data flexible disks 
arc guaranteed errorTrcc. We 
manufacture and test every disk 
to exacting standards. 

Now both home and business users can 
enjoy Control Data quality—and at a 20% added 
v^ue. A\^able In both 8'inch and 5^4'inch sizes, 
variety of formats. Prom now until Dec. 1982 
two free just for trying them. 


COMPUTER PARTS EXCHANGE 

19811 Nordhoff Street-Northridge, CA 9I3I4 
PH: 113-709-4003 Telex I8-IS37 
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In conjunction with the automatic re¬ 
peat feature, it allows any short por¬ 
tion of the text to be easily erased. If 
the character to the right of the cursor 
is a carriage return (i .e., if the cursor 
is at the end of a line), this operation 
erases the carriage return, causing 
two lines to be combined into one 
longer line. 

The effect of the ERASE LINE oper¬ 
ation is that the remainder of the line 
containing the cursor, starting at the 
location of the cursor, is erased. 
However, the carriage return at the 
end of the line is erased only if the 
cursor is at the beginning of the line. 
This distinction provides two modes 
of operation that are both useful: in 
cases where all the characters on the 
line are to be erased, it is usually 
desirable to also erase the carriage 
return at the end. But in cases where 
the beginning part of the line is to re¬ 
main intact, the carriage return is re¬ 
tained to avoid combining that line 
with the next line. 

The final erasure operation, ERASE 
ALL, is self-explanatory in its effect, 
but there might be some question as 
to why it is needed. Unlike some 
editors, this editor does not have to 
be exited and reentered in order to 
finish editing one file and start editing 
a different file. Instead, the updated 
first file is saved, the ERASE ALL 
operation is used to eliminate that file 
from memory, and the second file is 
then loaded into the editor. This ap¬ 
proach allows greater flexibility in 
manipulating the files on mass 
storage. 

It should be noted that the text files 
referred to above must be short 
enough to fit into the main memory 
entirely. Although this type of text 
editor could be programmed to han¬ 
dle very large files (provided a disk 
drive is used as the mass-storage 
device), the additional programming 
effort needed to implement it would 
be substantial. 

This editor accommodates two 
types of peripheral devices; a printer 
and some form of mass storage. Any 
of the usual mass-storage devices— 
audio-cassette tape recorders, digital- 
cassette tape drives, floppy-disk 
drives, or hard-disk drives—can be 
used for storing the text files. 


The only operation that pertains to 
the printer is the PRINT operation. It 
sends the entire text to the printer to 
be printed, (This print operation does 
not have text-format ting capabili¬ 
ties—sometimes included in a text 
editor to form a word-processor pro¬ 
gram,) 

Three operations can transfer text 
between the mass-storage device and 
the editor: the LOAD, SAVE, and 
COPY operations. The LOAD opera¬ 
tion gets a file of text from the mass- 
storage device and inserts it into the 
text at the location pointed to by the 
cursor. This operation is used both 
for initially loading text into the 
editor when it is empty and for com¬ 
bining previously created text files. 
The SAVE operation stores the entire 
text file on the mass-storage device. It 
is used not only to save the final ver¬ 
sion of a text file, but also to store 
backup or intermediate versions of 
the text. Finally, the COPY operation 
saves just a portion of the text on the 
mass-storage device. It is usually used 
for making a copy of a portion of text 
needed elsewhere (either in the same 
file or another). 

Since the COPY operation cannot 
be used by itself to indicate which 
part of the text is to be copied, the 
START HERE operation is used to in¬ 
dicate where the section to be copied 
begins. The COPY operation is then 
used to indicate the end of the section 
to be copied and it initiates the trans¬ 
fer operation. However, if the cursor 
is moved above the “START HERE” 
location before the COPY operation 
is used, the COPY operation will pro¬ 
duce an error message (due to the 
potential for accidentally changing 
the starting point). 

The COPY operation is also useful 
for moving (as opposed to just copy¬ 
ing) portions of text to different posi¬ 
tions in the file. To allow this to be 
done easily, the ERASE PART opera¬ 
tion is included. When it is used im¬ 
mediately after the COPY operation, 
it erases the portion of text just 
copied. The copied portion of text 
can then be inserted elsewhere by 
using the LOAD operation. 

If you are familiar with editors that 
incorporate special buffers for saving 
text, it may have occurred to you that 
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Elaborate nrtlcroprocessor develop¬ 
ment systems coat a lot of mortey, and 
they can close off your engineering 
options by iocklng you into just one or 
two kinds of chips. Sound familiar? 
Well, read on-we’ve got a better idea. 

Use your desktop computer; anything 
that will run CP/M* is fine. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popular chip families, and more 
are on the way. 

In two years on the market, our cross- 
assemblers have gained a reputation 
for quality, performance, and reliabili¬ 
ty. Hundreds of Industrial R&D labs 
and several major semiconductor 
houses have found these products a 
fast, cost-effective way to develop 
thetr microprocessor software. We in¬ 
vite you to Join them. 

CP/M CROSS-ASSEMBLERS 

Extremely fast absolute assemblers, 
running under CP/M. Generate object 
file (Intel hex or Motorola S-record for¬ 
mat) and listing from standard assem’ 
bly language for the target processors 
listed. Features include comprehen¬ 
sive syntax checking, listing control, 
nested conditional assembly, and In¬ 
sertion of external source flies. All ver¬ 
sions listed have been thoroughly 
field-tested and are available now. 
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this scheme for storing and retrieving 
sections of the text on mass storage 
allows the same types of manipula¬ 
tions to be done, but without the com¬ 
plicated special commands needed to 
manipulate those special buffers. This 
ability to transfer text to and from 
mass'-storage files allows virtually 
any manipulations of text to be done 
with a few simple operations. 

As mentioned earlier, the use of the 
ERASE PART operation is not re¬ 
stricted to its use with the COPY 
operation, although it is most com¬ 
monly needed there. In conjunction 
with the START HERE operation, it 
allows large portions of the text to be 
erased easily . 

The explanation of the SHIFT oper¬ 
ation has been left for last because it 
does not fit into any of the four basic 
categories. It transforms letters from 
uppercase to lowercase or vice versa, 
but it affects only letters {not num¬ 
bers, symbols, etc.), and it moves the 
cursor right by one character. When 
alternately used with the CURSOR 
RIGHT key, it allows text to be easily 
changed to lowercase where needed, 
having been entered in uppercase 
only. 1 implemented this operation to 
allow the use of lowercase letters on 
my system {which has a keyboard 
that does not generate them); on most 
microcomputers, this operation is not 
needed. 

That completes the explanation of 
the editing operations chosen for this 
editor. Although they are few and 
simple, they allow textual material to 
be manipulated easily according to 
normal needs. The only useful opera¬ 
tions this editor lacks are the 
SEARCH and REPLACE operations. 
Although traditional editors would 
be impractical without them, they are 
optional on this editor. (They are par¬ 
ticularly useful for changing the 
names of variables in a program or 
changing key words in a form letter. 
However, they are not needed in this 
editor for helping to move the cursor 
to a desired location or for manipu¬ 
lating characters within a Iine™their 
primary function in traditional 
editors.) 

Keyboard Requirements 

Although it would be nice if all the 


operations had their own keys, most 
keyboards do not have enough keys. 
The operations that should, if at all 
possible, have their own keys are the 
CARRIAGE RETURN, CURSOR UP, 
CURSOR DOWN, CURSOR LEFT, 
CURSOR RIGHT, ERASE CHARAC¬ 
TER, and ESC operations. If avail¬ 
able, keys not otherwise used by the 
editor can be used for these opera¬ 
tions, Otherwise, the SHIFT and 
CTRL (control) keys must be used in 
conjunction with particular character 
keys to control these and the remain¬ 
ing operations“although this signifi¬ 
cantly reduces the convenience of the 
editor. The other operations that 
must be accessed by unique codes 
{either by being assigned to their own 
keys or through the use of the SHIFT 
and CTRL keys) are the ERASE LINE, 
PAGE FORWARD, PAGE BACK¬ 
WARD, and SHIFT operations. These 
operations require unique codes 
because they must be accessible via 
the automatic repeat feature. The key 
assignments for my keyboard are 
shown in figure 1. 

Since the automatic repeat feature 
is implemented in software, there 
must be a software-testable connec¬ 
tion to indicate when a key is being 
held down. The ASCII {American 
Standard Code for Information Inter¬ 
change) code for the key being 
pressed must also be available to the 
computer, but it need not be supplied 
to the same input port as the key- 
pressed-status bit. 

The subroutine to implement the 
automatic repeat feature pauses be¬ 
tween repeated operations or waits 
for another key to be pressed after the 
key has been released. If this editor is 
implemented on a system without 
p rov is ions for allowing the key- 
pressed-status to be checked, an extra 
connection must be added. Although 
other methods for implementing the 
automatic repeat feature are possible, 
they require significant changes to the 
program. 

Video-Display Requirements 

The most critical hardware require¬ 
ment for implementing the VDO text 
editor is that the entire video-display 
screen must be capable of being 
rewritten within about a tenth of a 
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BEO.TX BEFXU 

(CONSTANT) (VARIABLE) 


AFTXU 

(VARIABLE) 


END.TX 

(CONSTANT) 


If BEF.CU POINTS HERE, 
THERE IS NO TEXT TO 
THE LEFT OF THE CURSOR 


THIS IS WHERE A 
CHARACTER IS 
INSERTED 


THIS CHARACTER IS IF AFT.CU POINTS HERE, 

ERASED ay THE ERASE CHAR THERE IS NO TEXT TO THE 
OPERATION right OF THE CURSOR 


Figure 2i The structure of the text stored irt memory. Carriage returns are added to the ends of the text area to simplify the editor 
program, but they are not considered part of the text. The available text area extends from BEG. TX to END. TX, but the BEF. CU and 
AFT.CU pointers indicate how much of this area contains text; the unused portion constitutes the "cursor gap/' The text code used 
for characters (except spaces) and carriage returns is ASCII, with the eighth hit set to I. Spaces are represented when the eighth bit is 
set to 0, in which case the other 7 bits indicate the number of adjacent spaces stored at that location. In this diagram, memory-address 
numbers increase to the right. 


second, preferably even faster. Thus, 
any display device connected via a 
serial line is too slow. The only dis¬ 
play devices fast enough are those 
connected in parallel and those that 
are memory-mapped, {The memory- 
mapped type stores the characters in 
a special section of memory. The dis¬ 
play circuitry repeatedly accesses 
those memory locations as they are 
needed for the display,) 

In order to find out how fast your 
video-display device can be updated, 
write an assembly-Ianguage program 
to fill the screen 1000 times (with any 
characters) and then erase the screen. 
Measure the time between the first 
update and the time at which the 
screen goes blank. Divide the 
measured time (in seconds) by 1000, 
and that is the time required for up¬ 


dating the screen once. For best 
results, the time for one update 
should be less than 0,05 seconds, 
since that leaves one-twentieth of a 
second for the computer to do the 
editing operation and determine 
which characters to display. 

For purposes of comparison, my 
display device—a parallel-connected 
type with 16 lines of 64 characters— 
can be updated in 0,04 seconds. With 
the Z80 microprocessor running at 
2,5 megahertz, the execution time for 
one update, including calculations, is 
about 0,06 seconds. 

If your display device is not fast 
enough, the program will not be 
usable as written. However, a com¬ 
promise form of text editor could be 
implemented by keeping only one line 
(or a few lines) of text visible, instead 


of a full page. The PAGE FORWARD 
and PAGE BACKWARD operations 
could then be used to display a full 
screen of text each time they are used. 
The results are not as impressive, but 
they are preferable to many tradi¬ 
tional editors. 

There are only two operations that 
the text-editor program requires of 
the video-display device: to display a 
character in the next position on the 
screen, and to reset the display so the 
next character to be displayed will ap¬ 
pear in the upper-left comer of the 
screen. There is no need for a car¬ 
riage-return operation because the 
program assumes that a new line is 
automatically started when the right 
side of the screen is reached. The two 
subroutines that handle the display 
device can be written to handle most 
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hardware configurations, but the 
presence of a visible '"hardware cur¬ 
sor" may require some changes in the 
program itself* 

Internal Representation of Text 
The code used for storing the text 
includes the standard ASCII 7-bit 
code. The extra (eighth) bit of each 
byte is used to distinguish between 
ASCII (indicated by the most signifi¬ 
cant bit set to 1) and a special repre¬ 
sentation of multiple-adjacent spaces 
(most significant bit set to 0). These 
"compressed-space-bytes'" allow a 


series of adjacent spaces to be com¬ 
bined into a single byte by using the 7 
least significant bits as a binary num¬ 
ber indicating the number of spaces 
represented (up to 127). This repre¬ 
sentation can significantly reduce the 
amount of memory required for stor¬ 
ing textual material,- especially when 
indentation is a dominant feature of 
the text—as in most computer pro¬ 
grams. This special implementation 
of spaces complicates the editor pro¬ 
gram, but the saving in memory 
usage is worth it. 

The editor recognizes ASCII car¬ 


riage returns as end-of-line indica¬ 
tors, but it assumes that all other 
ASCII values are displayable charac¬ 
ters. Therefore, control codes (such 
as Tab, Line Feed, and Backspace) are 
treated as characters if they get into 
the text. The one code that could 
cause the program to crash is the 
binary number 0 (which would other¬ 
wise represent 0 adjacent spaces). But 
as long as all the text is entered via 
this editor, problems do not arise 
since checks are made to avoid such 
insertions. 

The text is stored in a single contin¬ 
uous block of memory located any¬ 
where in programmable memory. 
Pointers are used to divide the area 
into three parts ^ the text to the left of 
the cursor, the text to the right of the 
cursor, and the cursor gap. (See 
figure 2 during this and the following 
explanations,) The two halves of the 
text, corresponding to the text to the 
left and right of the cursor, are stored 
near the ends of the available mem¬ 
ory area, with the beginning of the 
text at the lower end and the end of 
the text at the higher end. The section 
of memory between the two halves of 
text is called the cursor gap and its 
contents are unimportant. The ad¬ 
vantage of keeping the unused por¬ 
tion of memory at the cursor location 
is that insertions and erasures do not 
require the shifting of numerous char¬ 
acters, allowing the editing opera¬ 
tions to be done quickly. 

Four variables are used to point to 
the boundaries of these three areas: 
BEG.TX (begin text), BEF.CU (before 
cursor), AFT.CU (after cursor), and 
END.TX (end text). The locations 
they point to are best understood by 
referring to figure 2. As the figure in¬ 
dicates, the BEG.TX and END.TX 
pointers point to the first and last 
bytes of text, respectively, and the 
BEF.CU and AFT.CU pointers point 
to the bytes to the left and right of the 
cursor, respectively. The BEG.TX 
and END.TX pointers always point to 
the same memory locations despite 
changes in the text. But either or both 
of the BEF.CU and AFT.CU pointers 
change with almost every editing 
operation. As indicated in the figure, 
special considerations apply when the 
cursor is at either end of the text, or if 


W hitesmiths, Ltd. — 
is now shipping Fhscal Compilers 
for 10 (count ’em ten) different 
operating system families: 



*Avatlub|c in scurcr fcrnn only. 

Ldria h z trademark of WhiffBmkk-f, Ltd. "UNIX ii a trademark of Sell Laboratories ■ CP/M ii a trademark of 
Digiial ReBEzTch ■ RSX^llM, RSTS/E. RT^Ll. LSl^Jl. VAX. and VMS are trademarks tif Dif|ital Equipmeol 
Corporation * VERS Ados is * trademark of Motorola Inc, 

All implementations support the full ISO Pascal (Level 0). 

All pass the Tasmanian Validation Suite with flying colors. 

You can partition your Pascal program into separately 
maintainable files. You can write library functions to add to the 
extensive set we give you. And you can mix in modules written 
in other languages, like assembler or C. 

In fact, a C Compiler comes with every Pascal Compiler 
we sell. Prices start at $950.00. Write or call. 

Dkiributorst Australia. Fawn ra y Piy Ltd. P.O.B |24 Hurtsville NSW 2220 5 70-6100' 

Japan. Advan4:« Data CunirttEB Cdrp, Cluyoda-kii. Tokyo 

United Kingdom. Real Time Systems. Newcastle upon Tyne 0632 733131 

! ^ Whitesmiths, Ltd : 

Parkway Towers. 485 US Route 1 So., Iseiin, New Jersey 08830 (201) 750-9000 Tdex: 645592 
48fl September 19fl2 © BYTE Publications Inc 









































there is no text at alL (When there is 
no text to the left of the cursor, 
BEF,CU = BEG.TX - 1; when there 
is no text to the right of the cursor, 
AFT.CU = END.TX + Ij 

There are three basic ways in which 
the text can be niodified: 

• moving the cursor 

• erasing text 

• inserting text 

These changes are made as follows; 
Cursor-movement operations are 
achieved by moving one or more of 
the bytes adjacent to the cursor gap to 
the opposite end of the cursor gap 
(keeping the bytes in the same order) 
and updating the BEF.CU and 
AFT^CU pointers to indicate the new 
structure. Erasure operations (for text 
to the right of the cursor) are 
achieved by increasing the value of 
the AFT.CU pointer, (Although no 
changes are made in the text area, 
some of the bytes of text are reclassi¬ 
fied as being part of the cursor gap,) 
Finally, the insertion of text (to the 
left of the cursor) is done by storing 
new byte(s) at the lower-address end 
of the cursor gap and increasing the 
value of BEF.CU to point to the last 
byte of the inserted text. Although 
these three basic typjes of editing 
operations are simple in concept, 
complications arise because of the 
many special cases that can occur, 

A final comment about the internal 
text format is that extra carriage 
returns are added to each end of the 
text area to reduce the number of 
special cases to be checked (see figure 
2), However, these carriage returns 
are not considered part of the text 
being edited. 

Program Implementation 

The source listing of the VDO text 
editor will be presented next month in 
part 2 of this article. It is written in 
assembly language for either 8080 or 
Z80 microprocessor-based computers 
and occupies less than 2,2K bytes of 
memory. The comments provide the 
documentation necessary for imple¬ 
menting it, but implementation does 
require a familiarity with assembly- 
language programming and an under¬ 
standing of the operation of your 


computer. Eight input/output 
subroutines, examples of which will 
be included next month, must be 
written to interface the program with 
either your input/output devices or 
your operating system. The com¬ 
ments also enable the program to be 
modified to fit specific needs or even 
to be translated into another 
machine's language, (In addition to 
the obvious reasons for including 
clear comments, I find that software 
is actually easier to write if clear com¬ 
ments are written at the same time the 
computer instructions are written,) 


I am offering this program as a 
commented source listing to help 
other computer experimenters who 
cannot accommodate the commer¬ 
cially available editors of this type. 
However, the implementation of this 
program is not trivial, so if your sys¬ 
tem is compatible with a ready-to-use 
editor that offers the conveniences of 
this approach, you may be better off 
trying it instead. But whichever route 
you take, you can look forward to 
more enjoyable and productive 
editing sessions on your microcom¬ 
puter, ■ 


CP/M USERS LOOK OUT: 

THE BEST OF BOTH WORLDS 

INTRODUCING S/S-PASCAL 

BOTH IN NATIVE CODE AND P-CODE 

S/S-PASCAL VERSION 3.0 (Native Cods) AND 3.5 (P-Code) 
FOR 8030■ 8085• Z60 — REQUIRE ONLY 32K OF MEMORY! 

A bilingual compiler! S/S-PASCAL speaks English 
and French (or Spanish or German or Italian ...) 

COMPILE FAST IN P-CODE 

then when your program is ready 

EXECUTE FASTER IN NATIVE CODE 


Available in the following formats: 0" SD. North Star 
Osborne, Micropolis Mod fh Apple CP/M, Superbram 


Write to get the whole story, or better send $30.00 for 
Demo Discette and tutorial manual (150 pages) 

Demo 1: Compiler without READ statements 
Demo 2: Source limited to 50 statements 




S/S-PASCAL 
(Native Code) 

PASCAL MT+* 

PASCAL/2* 

S/S-PASCAL 
(P-Code) 

UCSD PASCAL* 

PASCAL/M* 

Re: BYTE, September 1981. page 180 
A high level language Benchmark 
‘TRADEMARK 


Execute 

(seconds) 

Total Size 
(bytes) 

12,5 

1300 

19.0 

3043 

109 

3328 

120 

13000 

239 

8282 

450 

21933 


Standard PASCAL features 
plus 

• G 0 nerates o p t i m I zed n at I ve code 

• Compiles directly Into .com file 

• External assembler subroutines 

• Random access files 

• 14 digit BCD floating point reals 
» Chaining and overlays 

• Dynamic strings 

• Powerful string manipulation 

• Direct access to memory 

• Address and size functions 

• HEW, DISPOSE. MARK, RELEASE 

• ASSIGN, RENAME, ERASE 

• and more ... 


S/S-PASCAL NATIVE CODE & P-CODE 
S/S-PASCAL NATIVE CODE ONLY 
S/S-PASCAL DEMO DISCETTE (& MANUAL) 

(Cdn. $ In Canada, U.S. $ outside Canada) 

DEALER INQUIRIES WELCOME 


P. O. Box 197 
Armdale, N.S. 
Canada B3L 4J9 


SCOTIA _ 

SOFTWARE 


$ 360.00 
$295.00 
$ 30.00 


(902) 

425-3879 


Circle 417 on Inquiry carij. 
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News and Speculation About Personal Computing 

Conducted by Sol Lfbes 


l^andom Rumprs: 

Motorola's research-and- 
development group is 
rumored to be progressing 
nicely with a new 32-bit 
microprocessor design, and 
information on its specifica¬ 
tions is being leaked. It will 
have a 4-gigabyte (4-biflion- 
byte) direct-address range, a 
memory cache to increase 
throughput, and new instruc¬ 
tions such as bit, field, and 
block moves; it will support 
ASCII (American Standard 
code for Information Inter¬ 
change) and bit-field data 
types. The device itself will 
be composed of 120,OCX) 
transistors and will consume 
Vi watt of power. Motorola is 
expected to start providing 
samples of the device before 
the end of next year. 

. . . Micropro Is reportedly 
working on a full-color ver¬ 
sion of its Wordstar word- 
processor software for the 
IBM Personal Computer; the 
new version may run under 
MS-DOS. , . . Epson is ex¬ 
pected to officially start ship¬ 
ping its personal computer 
system to dealers this 
month. . . , Wang Laborator¬ 
ies, the well-known word- 
processo r man ufactu re r, is 
said to be readying an entry 
into the persona] computer 
market. 

Sinclafr Does It Again; 

Clive Sinclair, the Englishman 
who shook up the microcom- 
puter industry with the ZXaO 
and ZX81, is doing it again, 
namely, undercutting his 
competition. In England 
Sinclair Research Ltd. has 
introduced a new machine 
called the ZX Spectrum with 
a selling price equivalent to 


about $194. The machine 
sets a new high in its perfor¬ 
mance/price ratio that will 
shake up competitors such as 
Radio Shack, Atari, Com¬ 
modore, and Tl (Texas In¬ 
struments). It offers color, 
high-resolution graphics, 
sound generation, and more. 
The machine is an addition to 
the Sinclair computer line, so 
the current ZX8T will remain 
in production (in fact, its pro¬ 
duction is being increased to 
150,000 a month). Do not ex¬ 
pect the ZX Spectrum to 
become available in the 
United States until year-end, 
and even then it will be 
available by mail order only. 

The new machine, \/hich is 
about the same size as its 
predecessors, offers a key¬ 
board with real keys, 16K 
bytes of memory {for an addi¬ 
tional $60 you can have a 
total of 48K bytes), and later 
this year Sinclair will in¬ 
troduce a 3-inch Microdrtve 
(100K bytes storage per disk; 
8 drives maximum) for less 
than $80 per drive. Also ex¬ 
pect a $30 RS-232C interface 
for this machine; a small 
printer is already availabie. 

The BASIC, which resides 
in ROM (read-only memory), 
is an extended version with 
full math, transcendental 
functions, and array-, string-, 
and graphics-handling capa¬ 
bility. The keyboard and dis¬ 
play offer both upper- and 
lowercase characters, and 
ASCII is used (there are 191 
legends on 40 keys). The dis¬ 
play format is 32 characters 
by 24 lines, with graphics 
resolution at 256 by 192 pix¬ 
els, 8 colors, and features 
such as bright, flash, inverse, 
overpri nt, and user-defi ned 
characters. 


With the upgrading of its 
machines to include larger 
memory, uppercase and 
lowercase, disk drives, and 
RS-232C, Sinclair is gradually 
shifting its focus from hobby¬ 
ists to business users: people 
who use spreadsheets and 
other business software and 
are able to afford video ter¬ 
minals. When Sinclair in¬ 
troduces its flat-screen 
display, watch out! 


IBM Doings; IBM has 

finally begun expanding its 
independent dealer organi¬ 
zation; in june IBM appoint¬ 
ed 16 independent com¬ 
puter-retailing operations, 
with a total of 62 outlets, as 
authorized IBM Personal 
Computer dealers. IBM \s 
beginning to feel competitive 
pressure from suppliers of 
plug-compatible products. 
The result is that the com¬ 
pany has dropped the price 
of its printer from $755 to 
$555 and that of its disk drive 
from $570 to $450. 

IBM has also eliminated 
the ceiling on royalties from 
its contracts with indepen¬ 
dent software suppliers. The 
previous contract held a 
supplier's earnings to a max¬ 
imum of $100,000, thus dis¬ 
couraging many software 
developers. Under the new 
terms, percentages, ad¬ 
vances, and duration of pay¬ 
ment will be individually 
determined based on the 
program distributed, its doc¬ 
umentation, and relevant 
business and technical fac¬ 
tors. There will be an initial 
simple contract signed when 
a program is submitted for 


evaluation by IBM, and a sec¬ 
ond contract will then be of¬ 
fered if and when the pro¬ 
gram is found acceptable for 
distribution by IBM. 

Phase One Systems, Oak¬ 
land, California, claims to 
have adapted its Oasis-16 
multiuser operating system to 
run on the IBM Personal 
Computer and support up to 
three users. The firm claims 
that it is fully compatible with 
its Z80 version and that there 
are already over 400 
business-application pro¬ 
grams, written primarily in 
BASIC, available for it. The 
system allows private and 
shared files, with automatic 
record- and file-locking and 
optional password- and 
privilege-level protection. 
The system requires at least 
128K bytes of memory and a 
5-megabyte hard-disk sys¬ 
tem. 

Telesoft, San Diego, has in¬ 
troduced an Ada compilerfor 
the IBM Personal Computer. 
It provides a subset of Ada 
and utilizes the firm's propri¬ 
etary ROS operating system. 

IBM's Cambridge Scientific 
Center, Cambridge, Massa¬ 
chusetts, has disclosed that it 
is working on a research pro¬ 
ject to develop an easy-to- 
use, real-time editor- 
formatter, called Polite, 
similar to Xerox's Smalltalk 
operating system and lan¬ 
guage. It will also handle 
documents, images, data, 
graphics, and handwriting. 


^^kpple Happenings; 

Apple Computer Inc. has 
filed suit against Franklin 
Computer Corporation of 
Pennsauken, New fersey. 
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Apple alleges patent and 
copyright infringement by 
Franklin in designing its 
Ace’100 computer, intro¬ 
duced late last year. 
Specifically, Apple charges 
the company with copying 
Apple II programs on disk 
and in ROM* 

Apple has also terminated 
its distributor in Japan and 
will set up its own marketing 
subsidiary in Tokyo. Apple 
reports that its sales volume 
in Japan doubled from fiscal 
year 1980 to fiscal year 1961. 

Apple is rumored to be 
working on printers that use 
ink-jet and laser technologies 
at its accessory-products divi¬ 
sion in Garden Grove, Cali¬ 
fornia* Apple hopes to bring 
out printers using these 
technologies at prices sub¬ 
stantially lower than those of 
other such printers. Apple is 
also believed to be working 
on a small flat-screen display 
at the same facility. 

According to the police in 
Cupertino, California, several 
Apple employees allegedly 
helped direct the theft of $1 
million worth of Apple 111 
computers in less than a year. 
Five people have already 
been arrested. According to 
the police, the allegedly 
stolen computers retail for 
about $4500 and were sold 
for $900, mostly to busi¬ 
nesses* 


o Copy or Not to 
Copy: Suppliers of Apple 
software, in an attempt to 
protect their copyrighted 
programs, use a number of 
techniques to prevent copy¬ 
ing. This has encouraged soft¬ 
ware suppliers to sell '"copy¬ 
ing" software. Notable ex¬ 
amples are the Locksmith 
and Nibbles Away 2 pro¬ 
grams* No software supplier 
has yet devised an un¬ 
breakable software coding 
system. 

Locksmith and Nibbles 


Away 2 analyze the bit pat¬ 
terns and methods of encryp¬ 
tion used on the disk to be 
copied and copy the bytes 
sequentially into the com¬ 
puter's memory and from 
there onto a new disk. It is 
claimed that over 15,CX)0 
copies of Locksmith have 
been sold since it was in¬ 
troduced in January 1981. It's 
worth noting that both Lock¬ 
smith and Nibbles Away 2 
use software protection 
against copying* 

As yet no software supplier 
has taken the producers of 
Locksmith and other such 
programs to court. This is 
probably because the U.S. 
Copyright Act allows users to 
copy programs "for archival 
purposes only." And so far, 
unlike the record industry, 
no significant pi rating for pro¬ 
fit has developed* 

Some software vendors re¬ 
quire purchasers to sign a li¬ 
censing agreement under 
which purchasers may be 
penalized if the vendor diS: 
covers an unauthorized copy 
of the software bearing the 
serial number of the pur¬ 
chaser's copy. Vendors have 
found that the combination 
of encryption and penalty 
clauses often has a negative 
effect on sales: hence some 
companies, including Apple 
Computer Inc., have given 
up on copyright protection* 
Although copying by hob¬ 
byists has long been recog¬ 
nized as a problem, the copy¬ 
ing that disturbs vendors the 
most is the copying done out¬ 
side of the home* For exam¬ 
ple, a program vendor will 
find that a company or 
school may have tens or even 
hundreds of personal com¬ 
puters but buys only one 
copy of an application pro¬ 
gram and makes tens or hun¬ 
dreds of copies, one for use 
on each machine. Usually 
the purchaser has bought all 
these systems to run a 
specific application software 
program. But the software 


If You Have A Printer 


You need our PRINTER OPTIMIZER* We have 
two gripes with computer printers: one, no matter 
how fast they print they^re niuch slower than a 
computer* So here you are with all this processing 
speed, sitting there waiting for your printer to 
finish. Two, almost all printers offer a bunch of 
features like various type sizes, forms control, 
graphics, enlarged character sets, etc * - but how 
are you supposed to access these features? Oh 
sure, the printer manual says: ^^print an ESC 
character followed by a CONTROL followed by 
a three digit value equal to the desired page 
length*,, but how do you do this in the middle of 
your spreadsheet program? And how do you access 
all those extra symbols and graphics with a puny 
half-ASCII keyboard? 


Before Medlamix 
grew into Applied 
Creative Technology Inc*, 
the idea people there decided to develop the 
Culstnart^f the computer industry - a "magic box" 
that features 64,000 to 256,000 characters of 
spooling printer buffer, total character retrans¬ 
lation capability including macros, a keyboard that 
lets you directly select complete printer control 
sequences with the ease of a pushbutton car radio, 
adapts serial printers to parallel computers and 
■visa versa, plus many more imaginative features. 
So many useful features that regardless of the 
printer you own - our PRINTER OPTIMIZER will 
bring your printer "up to speed" with the rest of 
your system and let you take full advantage of it, 



If You Need A Letter 
Quality Printer r 



Consider our affordable alternative. For those 
of you who did not see the review of our product in 
the July issue of BYTE, we produce a little white 
box that converts an IBM Electronic Typewriter 
into a high quality Serial or Parallel computer 
printer. And now our ETI^ (Electronic Typewriter 
Intelligent Interface) attaches to other brands of 
electronic typewriters. There are a number of 
arguments in favor of choosing this route over a 
mere computer printer and we have a brochure on 
the subject that you should read* 


We apply technology creatively, and youTl find 
that not only can we communicate the results to 
you, but each product is better than anything else 
like it on the market* Call 1-800-it33-5373 and well 
send you more information about our company and 
our products. 

APPLIED 

CREATIVE 

TECHNOLOGY, INC. 

27S3 Avenue E Eest, Suite 717 
Arlington. TsKas 76011 
f817F2B1-6905 
[8D01-433-5373 
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company, who invested 
heavily in developing the 
program, feels that it receives 
a very small reward for its ef¬ 
forts while the hardware sup¬ 
pliers garner the real profits. 
Most software vendors 
specify that their software 
license is good only for use 
on a single machine and that 
additional licenses must be 
purchased for each machine 
the software is used on. 
However, few software pur¬ 
chasers abide by these terms. 


^A/ord Processing 
mnd Office Autometlon: 

Word-processing programs 
are being greatly improved in 
their abilities to create, edit, 
and print text. Even more im¬ 
portant are the features being 
added that will allow users to 
efficiently manage the office 
of the future. These features 
include the ability to store, 
copy, and merge documents; 
integrate variable and prefor¬ 
matted text; and perform 
mathematics, graphics, mail¬ 
ing, filing, appointment 
scheduling, and security-sen¬ 
sitive work. 

Improved editing functions 
include automatic hyphena¬ 


tion of words and operations 
that allow blocks of text to be 
copied, moved, deleted, 
printed, and written to a disk 
file. Several new word-pro- 
cessing programs allow link¬ 
ing and merging files to build 
boilerplate documents such 
as form letters. Printing 
enhancements include such 
features as optional auto¬ 
matic page headings and 
numbering, in Roman or 
Arabic numerals, in any loca¬ 
tion on the page or alter¬ 
nating between right- and 
left-hand corners for book- 
style formats. Some programs 
also allow the printing of par¬ 
tial, single, and multiple 
documents, often while 
editing another document. 
Another new feature is the 
placing of variable fields in 
documents and the filling of 
the fields automatically from 
a disk file or manually from 
the keyboard to personalize 
letters. Thus, the modern 
word-processor program 
may be told to recognize a 
zip code and automatically 
insert a phrase directed to 
people in that particular area. 

More and more of the 
newer word-processor pack¬ 
ages also include Visicalc- 
lype functions, automatic in¬ 


dex and tabie-of-contents 
generators, and spelling and 
syntax checkers and correc¬ 
tors. Features such as 
business graphics, phone in¬ 
dex, appointment caleridar, 
and card-file functions are 
being added. Some are also 
connected to a host network 
for electronic mail and ac¬ 
cessing of document libraries 
with password protection. All 
of these features are leading 
the way from word process¬ 
ing to the office automation 
of the future. 


iInveJIi Personal 
Computer Systems: "'Bet¬ 
ter late than never"' seems to 
be the DEC (Digital Equip¬ 
ment Corporation) maxim. 
Following in the footsteps of 
IBM and Xerox, the company 
has finally brought out four 
personal computer systems 
(described in the june 1982 
BYTE Editorial), ranging in 
base price from $3495 to 
$4995: the Rainbow 100, the 
DECmate II, and the Profes¬ 
sional 325 and 350. All use 
the same basic cabinetry ex¬ 
cept the 350, which has a 
larger box to house an Inter¬ 
na I Wi nc hester-tec h nology 


hard-disk drive. The Rainbow 
TOO is basically a dual- 
processor 8088/Z80 system 
that will run CP/M, MS-DOS, 
and Pascal (the UCSD 
p-System). The DECmate II is 
a low-cost version of its POP¬ 
S’based word-processor 
system. Its Professional 
models are 16-bit computers 
and use the P/OS operating 
system, derived from DEC'S 
PDP-11 operating system. 
Options for the Professional 
systems will include Ethernet 
and DECnet support and 
plug-in CP/M cards. 

The DEC systems will be 
sold through Computer land, 
Hamilton/Avnet, and DEC 
retail outlets. DEC currently 
has 25 outlets; it opened 27 
outlets 3 years ago and then 
closed 2 of them after the first 
year, ft is rumored that these 
DEC retail stores have yet to 
show a profit. Considering 
that Computerland stores 
already carry virtually every 
popular business-oriented 
personal computer system 
(e.g., IBM, Apple, Osborne, 
Fortune, etc.), and that DEC'S 
personal systems do not offer 
anything new, DEC may have 
an uphill battle in entering 
the personal computer mar¬ 
ket. 


/ T.H.E. \ 
SMART e 
TERMINAL 



So^^ware that turns your Atari ^00 or 
BOO into a real smart terminal. Send 
and receive data from all popular 
data services. Works with cassette or 
disk for upload/download. 16K min. 
Available at Atari Dealers Worldwide 
or directly from Binary. VISA/MC/ 
AMEX/COO/CHECK. Cassette 
Disk S49.95 add $2.50 P & H U.5., 
$5.00 overseas. 

Computer Software 
3237 Woodward Ave. 
Berkley, Ml 40072 
P13) 548-fl533 

BINARY CORPOBATION 


Circle 51 on Inquiry card. 




BASF 

FlexyDida^ 
sv*" 

Specity son, 

10 or 16 sector_PncaflO PncetlDO 

1 slde^dfHJble donsity $20.00 $1B5.00 

2 sided^ouble density 34.50 325.00 


8 ff Specify solt 

_or 32 secIPf Price/IO Prica/tQQ 

1 sidefs ingle density $21.00 SI 95.00 
1 sIde/dcHibla density 29 50 275.00 

2 sidedfdouble density 34.50 325.00 

Cenlfiad Clisck - MonsyQrdir ■ Panosil ChscN 
Aliew up to 2 weeks far perianil ckecks to clear. 

Add S1.50tc«sch order lor U.P S slrlpplnfl charges. 






2fl0 Dukes Parttwey, P.O. Son S5 
Somerville. N J. 00676 * (201^25-6660 



eoe (16K). .4643.00 

400 l€K .. .....213.00 

400 rQURSUl32KDr43K . CALL 

410 RECORDER ...........73 00 

Bie DISK DRIVE .. ......449.00 

050 IffTERFACE .. IfiS.OO 

030 MOdEJA .. 149.00 

325 PRINTER.. ..S75.0I1 

431 EKTERTAirtER KiT ........79 00 

484 COMMUNICATOR KIT .....309.00 

PRINTERS — Atajl. EpBon. Smith Corona.CALL 


Priui lubject to tKange wlthDut notice. 
Shipping eitre. Nn tax out nf *tate. 
Ca. ruldcnii add appropriate taxu. 


WE ARE AN AUTHORIZED ATARI SALES AND 
SERVICE CENTER 

I COMPUTERTIME, INC. 

P.O. Sox21S 
Kentricld, CA 34314 

CA LL TOLL-FREE 800-227 -2520 

In Callfemle 600-772-4064 

Fpr preduct and price liali itend *3.04 for iNIpplivfl. 


Circle 143 on inquity card. 


Circle 120 Oft inquiry card. 
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I^obotlci News: In 

Japan, Mitsubishi has intro¬ 
duced a robotics arm that 
can be connected to a micro¬ 
computer by way of a Cen¬ 
tronics-type parallel port (not 
all the lines are used). Move 
Master software is provided 
that runs under CP/M. The 
cost in Japan is the equivalent 
of $5000. The product is in¬ 
tended as a teaching aid and 
for sales promotion. There is 
no word on when it might be 
introduced in the United 
States. For information write: 
Mitsubishi, 2-3 Marunouchi 
2-Chrome Chiyoda-Ku, 
Tokyo 100 Japan; or call: 
(218)2173. 


F Ind A Date With 
Your Computer: The new¬ 
est thing in computerized 
bulletin-board systems is the 
"'Diaf-A-Match'' system. 
Several such systems are 
already in operation on per¬ 
son a I com pu ters conn ected 
to telephone lines and are 
operated as free public ser¬ 
vices (contributions are 
welcome). Although the soft¬ 
ware varies from system to 
system, the procedure rs 
pretty much the same. Call 
the system via modem with 
your computer or a terminal. 
If it is your first time on the 
system you will be asked to 
complete a questionnaire. 
The system will then match 
you up with other callers and 
furnish you with information 
on the person or persons you 
are matched with. You can 
then exchange messages 
with anyone else on the sys¬ 
tem. 


oreJgn Exchange; My 

list of foreign computer 
bulletin-board systems is 
growing; here's an update: 
systems in England include 
Forum-80 Hull (04-828- 
59169), Forum-80 London 


(01-747-3191), and Forum-ao 
Milton (09-085-66660). You 
might also try CBBS London 
(01-399-2136J, Mailbox Liver¬ 
pool (05-122-09733), or ACC 
(09-084-4262). In Holland 
there's Forum-80 (01-313- 
512-533), and based in 
Sweden are ABC-80 Stock¬ 
holm (010-468-190522), 
University Research (010- 
466-23660; guest password: 
"66,66"), Elfa {010-468- 
73CH)706), and Tree Tradet 
(010-468-190522). 

I^andom News Bits: 

Look for an R2D2-like robot 
kit to be introduced in the 
January Heathkit catalog. 
The 2-foot 2-inch 6808-based 
Hero 1 will have simulated 
eyes, ears, and a voice (using 
the Votrax SC-01 chip) and 
will be highly mobile. The kit 
will cost approximately 
$1000; an optional $100 
manipulator (arm) will be 
available, as will a $150 
robotics course. . . ,M.H* 
Dataquest, a marketing re¬ 
search firm, reports that the 
Intel 8086 is still the leading 
16-bit microprocessor, with 
an estimated 78% of the 
market, compared with 15% 
for the Motorola 68000 and 
6.6% for the Zilog Z8000. 
Dataquest reports that last 
year 718,000 Intel 8086 pro¬ 
cessors were shipped, com¬ 
pared to 139,000 Motorola 
68000s and 61,000 Zilog 
Z8000s. . . , Prices for single¬ 
board computers are drop¬ 
ping. Intel has dropped the 
price for its iSBC 88/25 
(based on the Intel 8088) 
from $1295 to $790 (single 
unit) and $520 {large quarrti- 
ty) to meet competition from 
DEC'S Falcon 16-bit unit. 

. . . Texas Instruments will 
distribute 430 programs of 
Control Data Corporation's 
Plato software for its TI-99/4A 
home computer in 108 
courses for kindergarten 
through high school levels. 

... Telegenix Corp., Cherry 
Hill, New Jersey, has in¬ 


troduced a giant (measuring 
more than 10 feet diagonally) 
80-character by 24-line neon 
planar-gas display panel and 
controller. Price is only 
$52,500. , , , Perex Inc., San 
Jose, California, has intro¬ 
duced the first S-100 Ethernet 
interface (a two-board set). 
, , . Zilog has introduced an 
8-user Unix-llke system, 
called the System 8000, with 
a base price of $13,000. 
. - . Vector Graphic fnc.. 
Thousand Oaks, California, 
following in the footsteps of 
Apple, has terminated its 
supply contract with Com- 
puterland. Apparently sales 
slumped dramatically when 
Computerland took on the 
IBM Personal Computer, 
DEC, et al. Computerland, 
before these defections, car¬ 
ried 20 different computer 
lines. Vector Graphic stated 
that last year only 9% of its 
sales came through Com¬ 


puterland. . . . Evotek Corp., 
Fremont, California, has an¬ 
nounced a 5'A-inch Win¬ 
chester-technology hard-disk 
drive with up to 50 mega¬ 
bytes of storage. ... HP 
(Hewlett-Packard) has signed 
a $30-million contract for 
Sony's new 3V2-\r\c)r\ ''micro¬ 
floppy," which has an unfor¬ 
matted storage capacity of 
440K bytes. HP is the first 
company besides Sony to 
adopt the drive. . . , Hitachi 
Ltd., Tokyo, has unveiled an 
8088-based system that it 
claims is compatible with the 
IBM Personal Computer. 

MAIL; } receive a large 
number of letters each month 
as a result of this column, if you 
write to me and wish a 
response, please include a seif- 
addressed, stamped envelope. 

Sol LIbes 
FOB t192 

Mountafnilde,, NJ 070921 





Biggest Catalog! 
Finest Quality! 

Since 1941, thousands of 
engineers, craftsmen & hobby¬ 
ists nationwide have been 
coming directly to the Edmund 
Scier^titic Catalog for quality 
products.. .fully guaranteed! 


FREE I Simply fill in below, mail today, and your Edmund 
Scientific Catalog will be on its way to you. 

□ Send FREE Catalog 

Name ___ 

Address_ 

City_ 


State 


.ZlR_ 


Edmund Scientific 

Dept. 8211 KH18 Edscorp Bfdg. 

Barrington, N.J. 08007 

No. 3484 "1982 Edmund Scientific Co. 


Circle 179 on Inquiry card. 
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S<»ftware Received 


Apple 

Adventurean implemen¬ 
tation of the original adven¬ 
ture game. For the Apple II; 
floppy disk, $10. Frontier 
Computing Inc,, 666 North 
Main, FOB 402, Logan, UT 
84321. 

Automaniac System, re¬ 
quiring an onboard clock 
card, this system can run a 
program or series of pro¬ 
grams without supervision at 
a predetermined date and 
time. For the Apple II; floppy 
disk, $100, Geegery Software 
Works, FOB 8028, Des 
Moines, lA 50301. 

Chess Connection, a tele¬ 
computing chess game that 
requires two computers 
equipped with modems for 
an interactive game. For the 
Apple II; floppy disk, $35, 
Telephone Software Connec¬ 
tion Inc., FOB 6548, Tor¬ 
rance, CA 90504. 

Chopiifter, an arcade-type 
game. You control a heli¬ 
copter in an effort to rescue 
hostages held captive in a 
foreign country. For the 
Apple II; floppy disk, $34,95. 
Broderbund Software, Enter¬ 
tainment Software Division, 
1938 Fourth St,, San Rafael, 
CA 94901, 

Escape from Rungistan, an 
ad venture-type game. You 
must contend with cannibals, 
snakes, guerilla warriors, and 
a mad dictator's revenge 
while trying to escape from 
this interesting jungle nation. 
For the Apple II; floppy disk, 
$29.95. Sirius Software Inc,, 
10364 Rockingham Dr., Sac¬ 
ramento, CA 95827, 

Fly Wars, an arcade-type 
game. You maneuver a spider 
to trap the flies. For the 
Apple H; floppy disk, $29.95. 
Sirius Software Inc, (see ad¬ 
dress above). 

Go-Moku, a telecomputing 
version of the oriental board 
game go-moku. This pro¬ 
gram requires two computers 
equipped with modems for 
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an interactive game. For the 
Apple II; floppy disk, $20. 
Telephone Software Connec¬ 
tion Inc. (see address above), 

Graphics Processing Sys¬ 
tem: Professional Version, a 
graphics development system 
that lets you create, manipu¬ 
late, and edit images. In¬ 
cludes zoom, two-dimen¬ 
sional rotation, and overlay 
functions. For the Apple II 
Plus; floppy disk, $99.95. 
Stoneware Inc,, 50 Belvedere 
SE„ San Rafael, CA 94901. 

Horse Racing Classic, a 
highly detailed simulation of 
horse racing for one to nine 
players. You can check a 
horse's statistics, place bets, 
and watch the race. For the 
Apple II; floppy disk, $36.95. 
Tasumi Software Internation¬ 
al Inc,, 8 North Grosvenor 
Ave,, Burnaby, British Co¬ 
lumbia, V5B 112 Canada, 

Millionaire, a stock-market 
game that lets you simulate 
investing in the stock market. 
You can examine company 
histories and buy stocks using 
a variety of options. For the 
Apple II; floppy disk, $49.95. 
MicrO“Z Applications, Suite 
141, 22704 Ventura Blvd,, 
Woodland Hills, CA 91364, 

Real Estate Models for the 
Eighties, Visicalc templates 
for real-estate analysis. Using 
the Visicalc program, you 
can calculate figures for a 
wide variety of mortgages 
and amortization plans. For 
the Apple 11 and 01; floppy 
disk, $65. Commercial Soft¬ 
ware Systems, 7689 West 
Frost Dr,, Littleton, CO 
80123, 

Speed Reader, a series of 
programs to help increase 
your reading speed. For the 
Apple II; floppy disk, $70. 
Apple Computer Inc., 20525 
Mariani Ave,, Cupertino, 
CA 95014 

The Snapper, an arcade- 
type game. You must travel 
around the grid collecting 
blots but avoiding the 


Gamma Field and Whirlers. 
For the Apple il; floppy disk, 
$32,95, Silicon Valley Sys¬ 
tems, Suite 4,1625 El Camino 
Real, Belmont, CA 94002. 

Statistics with Daisy, a 
data-analysis and interactive- 
statistics package. You can 
sort, analyze, and plot data 
using simple, easy-todeam 
commands. For the Apple H; 
floppy disk, $79.95. Rainbow 
Computing Inc., 19517 Busi¬ 
ness Center Dr., Northridge, 
CA 91324, 

Super-Text, a word-pro- 
cessing program that works 
with both 40- and 80-coIumn 
screens. Instructions to make 
the shift key operational 
when used with a lowercase 
adapter are included. For the 
Apple II; floppy disk, $175. 
Muse Software, 347 North 
Charles St,, Baltimore, MD 
21201, 

System/ASM 3A, an as¬ 
sembly-language develop¬ 
ment system that features a 
two-pass assembler, full¬ 
screen editor, and disk-file 
management. For the Apple 
II Plus; floppy disk, $35. 
Mike Piaser Co., 15401 
Maple Park Dr. #11, Maple 
Heights, OH 44137. 

Tele-Gammon, a telecom¬ 
puting backgammon game. 
The program requires two 
computers equipped with 
modems for an interactive 
game. For the Apple II; flop¬ 
py disk, $35. Telephone Soft¬ 
ware Connection Inc. (see ad¬ 
dress above). 

Understand Yourself, a 
series of nine tests to help you 
understand your feelings 
about marriage, sexual atti¬ 
tudes, and other aspects of 
your life. For the Apple II 
Plus; fl oppy disk, $24,99, 
Huntington Computers, 1945 
South Dairy Ave., FOB 787, 
Corcoran, CA 93212. 

Wizardry: Knight of Dia¬ 
monds, the second scenario 
in the Wizardry game series. 
For the Apple II; floppy disk. 


Inc 


$34,95. Sir-tech Software 
Inc., 6 Main St., Ogdens- 
burg, NY 13669. 

Wizardry: Proving Ground 
of the Mad Overload, a 
multiplayer fantasy and ad¬ 
venture game. You can devel¬ 
op your own characters in a 
Dungeon and Dragons-type 
game setting. For the Apple 
II; floppy disk, $49.95, Sir- 
tech Software Inc, (see ad¬ 
dress above). 


Atari 

Alvin, an arcade-type 
game. A reverse on the 
Missile Command format; 
you control the missiles try¬ 
ing to destroy a robot city. 
For the Atari 400 and 800; 
floppy disk or cassette, 
$21.95 and $17.95, respec¬ 
tively. I>ynacomp Inc,, 1427 
Monroe Ave., Rochester, NY 
14618, 

Frog Master, a graphics 
program illustrating the use 
of operant conditioning. 
Through positive reinforce¬ 
ment, you train your frog to 
penetrate barriers and score 
goals for you. For the Atari 
400 and 800; floppy disk or 
cassette, $21,95 and $17,95, 
respectively, Dynacomp Inc. 
(see address above). 

Golf Pro, a simulation of a 
golf game using color and 
graphics. For the Atari 400 
and 800; floppy disk or cas¬ 
sette, $21.95 and $17.95, 
respectively. Dynacomp Inc. 
(see address above). 

NYIndex, a program that 
can store and plot up to three 
years of New York Stock Ex¬ 
change information, from 
which you can determine the 
trend of the market based on 
past behavior. For the Atari 
400 and 800; floppy disk, 
$29.95. Dynacomp Inc. (see 
address above), 

Quintominoes, a screen- 
based jigsaw game. For the 
Atari 400 or 800; floppy disk 
or cassette, $16.95 and 










$12.95, respectively, Dyna- 
comp Inc. {see address 
above). 

Heath 

Space Odyssey I, an ar¬ 
cade-type game. Retrieve 
your deep-space probes as 
you maneuver around or des¬ 
troy asteroids, alien fighters, 
and mysterious objects. For 
the Heath H-8 and H-19 or 
Hn89; floppy disk, $21.50. 
Evryware, FOB 608Q2, 
Sunn 3 rvale, CA 94083. 

Y-Wing Fighter, an arcade- 
type game. Pilot your fighter 
in a crucial mission to destroy 
the enemy's base. For the H-8 
and H-19 or H-89; floppy 
disk, $19.50. Evryware (see 
address above). 

IBM Personal Computer 

Millionaire {see description 
above). For the IBM Personal 
Computer; floppy disk, 
$49,95, Mkro-2 A p pi ica- 
tions, Suite 141, 22704 Ven¬ 
tura Blvd., Woodland Hills, 
CA 91364, 

Real Estate Models for the 
Eighties (see description 
above). For the IBM Personal 
Computer; floppy disk, $65, 
Commercial Software Sys¬ 
tems, 7689 West Frost Dr., 
Littleton, CO 80123, 

Speed Reader, programs to 
help increase reading speed. 
For the IBM Personal Com¬ 
puter; floppy disk, $74,95, 
Davidson and Associates, 
6069 Groveoak Place 
Rancho Palos Verdes, CA 
90274. 

TRS-80 

ABE: Advanced BASIC 
Edtior, a BASIC program¬ 
ming editor that lets you list 
programs a page at a time, 
use global search and replace 
to modify a program, and 
write commands with a single 
key press. For the TRS-SO 
Model I; floppy disk, $19.95, 
Interpro Corp., FOB 4211, 
Manchester, NH 03108. 

Bounce Olds, an arcade- 
type game. Try to clear the 


Bounceoid boulders from the 
screen while avoiding the 
Bounceoid creatures. For the 
TRS-80 Models I and 111; 
floppy disk or cassette, 
$19.95 and $15.95, respec¬ 
tively, The Cornsoft Group, 
6008 North Keystone Ave,, 
Indianapolis, IN 46220. 

Co-EHr, a cursor-oriented 
directory. Select programs 
from a directory by position¬ 
ing the cursor next to the file¬ 
name. For the TRS-80 Models 
I and Ill; floppy disk, $19.95. 
Picotrin Technology, 3531 
San Castle Blvd., Lantana, FL 
33462. 

Copy-Tape, a cassette 
tape-duplication progra m. 
For the TRS-80 Models I and 
III; cassette, $11.95. Modtec, 
4144 North Via Villas, Tuc¬ 
son, AZ 85719. 

IDM-X, a database-man¬ 
agement system. Features in¬ 
clude a built-in sort and 
merge package and a fast 
key-access method for quick 
record access. For the TRS-BO 
Model II; 8-inch floppy disk, 
$399. Micro Architect Inc., 
96 Dothan St., Arlington, 
MA 02174. 

Interpro Flexible Mailing 
List, a mailing-list program. 
You can custom program a 
mailing list to your exact 
specifications. Up to 1000 
names per disk are possible. 
For the TRS-80 Models I and 
111; floppy disk, $127. Inter- 
pro Corp, (see address above). 

Maxi CRAS: Check Reg¬ 
ister Accounting System, a 
check writing and recording 
system. Using its menu- 
driven format, CRAS lets 
you set up income- and ex¬ 
pense-account reports show¬ 
ing activity of one or more 
accounts over a period of 
time. For the TRS-80 Models 
I and III; floppy disk, $99.95. 
Adventure International, 507 
East St., POB 3435, Long- 
wood, FL 32750. 

Personal File Manager, a 
database-management pro¬ 
gram. Designed for everyday 
use, this program features 
format-free file structures 


that accept almost any type 
of data. For the TRS-80 Color 
Computer; floppy disk, 
$17.95. Home Information 
Systems, 4006 Ellicott St., 
Alexandria, VA 22304. 

Pocket Computer Primer, 
companion software to the 
book of the same name. In¬ 
cludes a variety of programs 
for home and office use. For 
the TRS-SO Pocket Com¬ 
puter; cassette, $8,95. Micro 
Text Publications Inc,, Suite 
27C, One Lincoln Plaza, New 
York, NY 10023. 

Pocket Magic, companion 
software to the book of the 
same name. Includes a varie¬ 
ty of simulations and games. 
For the TRS-80 Pocket Com¬ 
puter; cassette, $8,95. Micro 
Text Publications Inc. (see 
address above). 

Records, a student grades 
record-keeping system. This 
system can handle as many as 
200 students and it provides 


class rosters, evaluation 
scores, and final grades. For 
the TRS-80 Model 111; floppy 
disk, $69.95. Microsoftware 
Services, POB 776, Harrison¬ 
burg, VA 22801. 

Science and Engineering 
Sourcebook, companion soft¬ 
ware to the book of the same 
name. Includes a variety of 
programs for professional 
use. For the TRS^ Pocket 
Computer; cassette, $8.95. 
Micro Text Publications Inc. 
(see address above). 

Specter of KzirgU, a 
graphics adventure game. 
Wind your way through the 
13 floors of the maze as you 
slay monsters, collect trea¬ 
sures, fly a magic carpet, and 
even commit hari-kari if nec¬ 
essary. For the TRS-80 Color 
Computer; floppy disk or 
cassette, $21.95. Rainbow 
Connection Software, 3514 
6th Place NW, Rochester, 
MN 55901. 


AUTHORIZED 

SERVICE 



Now/ you can get FACTORY AUTHOR¬ 
IZED service for your Commodore or 
Atari computer and peripherals at reason¬ 
able cost. Minimize your down time 
frustration and expense. Extended war¬ 
ranty available for most products, too! 

Micro Computer 
Service Center 

CALL 717 - 327-1450 

477 E. Third St., Williamsport, PA 17701 


Circle 111 on inquiry card. 
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Disk-O-Tier 

STORES & PROTECTS 
11 DISKEHES 

Disk-O-Tier organizes and 
protects diskettes ciose at 
hand, and in minimum space. 

Convenient, upright storage 
avoids "wipe-outs" caused by 
scratches, collee spiiis, 
and cigarette ashes; pius, 
tities are easy to read. 

Disk-O-Tler is maided of 
smoked, sturdy NAS 
plastic and safeiy fries 
eieven 5i4‘‘ar 8 "diskettes, 
in or out of jackets. 




Priced at $9.50 each, 
include $2.00 postage 
or $19.00 for twin-pack 
which inciudes postage. 
Ohio orders add 
Check or Money Order 
please. Non-U.S.erders 
add $5.00. 


Dept.30 Box 651,35026-A, Turtle Trail 
Willoughby. OH 44094 • (216) 946-8479 


SLUDER FOR ALL YOUR NEEDS 


SOFTWARE, TERMINALS, PRINTERS, BOARDS 
SYSTEMS SHIPPED READY TO BOOT & RUM 



BUDGET LINE LUXURY LINE 


mi nm 7imi y/ia,44K, 


mi ZIOiHK,101^5 

mi 

lOHIfZ LIGHTNINII LliaK 
mi SEATTLE u.mos 
HPHI4(TH)llia4,Za^i[,iai9 USD sumi SYS ILDftS 
KFHia.SnKJDNB mMH aasfl ItFK S-U,2S4l,19Hfl 


QtmES OK BUDGET ADD 
GODBOUT StSTEH A, B, £ C 
GODDOUT DISK 1 ACT 
GODBOtrr HU ALT 
IKTERFACER i AAT 
RAH U A£T I4K B-1& 

LOHAS RAK 47 illA GHDS 
LOKAS LDF71 DISK CDimi 
LOHAS llIK DTNAHIC lAH 
SEATTLE £FU StT^KSlHlS 
HORROV HICRO DECISIOH 1 
DHA DJ V/CF7K 


im HFH l-Ui2S4A,DTrS 

2450 iQimz lotiraoiaa 44?5 

2175 lOHHZ LIGHTNING 1 4B75 

3175 SEATTLE 5TS 11 IZIE 3135 
17B5 
7875 

185 QUKES STD EICEFT SYS II 
AVAILABLE FIDH SLUDER CAL 
371 DISK n V/CF/H ITK) 

511 lOHKZ 1014 (CSC) 

143 RAH 21 IZIK STATIC 
418 CPU 0015/11 AIT 

1174 LICHTNIHG 1 0014 lOH 520 

110 CP/H 14 FOR LOHAS 195 
434 HAZITALL SUPPORT CID 140 

471 SEATTIE 44E 1-14 lAH 475 

947 HICRO DECIS. 2 DHS 1125 


CALL 

574 

431 

1174 

277 


344 HORROV 45K STATIC 404 
DBASE n,VQRDSTAR|SUFERCALC QHLY $175 OR tf/STSTEH 100 
ALL CF/H £ IBH PC SOFTVARI SEATTLE RAKfl92R lEHFC 575 
PRICES SUBJfn TO CHANGE CF/K TH OF DIGITAL RESEARCH 
FO BOl 751p ¥£STniNSTER,CA 72483-0751 (7141 175-1744 


Software Received 

Other Computers 

Checkbook, Income Tax, 
and Budget Organizer, per* 
sonal financial-management 
programs. For the ZX81; 
cassette, $15. ZX-Pan ding 
Ltd., POB 25, Newton, NC 
28658, 

Flexfile, a database-man¬ 
agement system that main¬ 
tains a random-access data^ 
base, including lists for mail¬ 
ing labels and accounting 
reports. For the PET/CBM; 
floppy disk, $60, Total Con¬ 
trol Software, 1038 Pine St., 
Philadelphia, PA 19107. 

FORTH for Interact, a ver¬ 
sion of the FORTH language 
based on the FORTH Interest 
Group Model* For the Inter¬ 
act computer; cassette, $12* 
Russell L* Schnapp, 8062 
Gold Coast Dr*, San Diego, 
CA 92126. 

Improved Fixed Point 
Package^ a replacement for 
Ithaca Intersystems fixed- 
point package* For the Ithaca 
Intersystems Pascal/Z; 8-inch 
floppy disk, $50. Brom 
Microsystems Engineering 
Inc., POB 616, Winona, MN 
55987* 

Lattice 8086/8088 C Com¬ 
piler, a compiler for the C 
language running under MS- 
DOS* For S-lCW-based sys¬ 
tems; 8"inch floppy disk, 
$5O0* Lifeboat Associates, 
1651 Third Ave., New York, 
NY 10028. 

Logid^ Analysis, a pro¬ 
gram to reduce any binary 


state, multivariable equation 
to its minimum form. Written 
in BASIC; source code, $5. 
Scientific Techniques, POB 
8453, Greensboro, NC 27410* 

MAC-00 and MAC-05, 
cross-assemblers for 6809- 
based systems. For SwTP 
(Southwest Technical Prod¬ 
ucts) systems; 8-inch floppy 
disk, $150 each. Rushmore 
Micro Systems, 622 East 
Tallent, Rapid City, SD 
57701. 

Real Estate Models for the 
Eighties (see description 
above)* For the Hewlett- 
Packard HP-87 and HP-125; 
floppy disk, $65. Commercial 
Software Systems, 7689 West 
Frost Dr., Littleton, CO 
80123. 

The Word Plus, an en¬ 
hanced self-correcting spell¬ 
ing checker program. For 
CP/M-based systems; 8-inch 
floppy disk, $150* Oasis Sys¬ 
tems, 2765 Reynard Way, 
San Diego, CA 92103* 

WP6502 Word Processing, 
a word-processing program. 
For the M/A-Com (Ohio 
Scientific) OS65D; 8dnch 
floppy disk, $250* Dwo 
Quong Fok Lok Sow, 548 
Broadway, New York, NY 
10012 * 

WP6502 Word Processing 
(see description above). For 
the M/A-Com (Ohio Scienti¬ 
fic) OS65U, 8-inch floppy 
disk, $300* Dwo Quong Fok 
Lok Sow (see address 
above).! 


This IS a list of software packages that have been received by 
BYTE Publications during the past month. The list Is correa to the 
best of our knowledge* but it is not meant to be a fuli description 
of the product or the forms in which the produa is available. In 
particular, some packages may be sold for several machines or In 
both cassette and floppy-disk format; the produa listed here is 
the version received by BYTE Publications. 

This is an alHndusive list that makes no comment on the quality 
oj usefulness of the software listed. We regret that we cannot 
review every software package we receive, instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Ail software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the ilst price of the packages and (where appro¬ 
priate) the alternate forms in which they are available. 
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Clubs and Newsletters 


USUS|UK) 

Conference Report 

Dr. J. Hoppe of ETH {Eid- 
genossische Technische Hoch- 
schuJe) in Zurich, Switzer¬ 
land, was the guest speaker at 
a recent conference of the 
USUS{UK) (UCSD p-System 
Users Society). The con¬ 
ference included details on 
data-capture systems under 
UCSD and panel sessions on 
networking and educational 
software, Tony Addyman, 
committee chairperson of the 
ISO (International Standards 
Organization), spoke on ISO 
Standard Pascal. USUS(UK) 
membership details are avail¬ 
able from Mark Woochnan, 
Mathematics Faculty, The 
Open University, Walton 
Hall, Milton Keynes, 
MK76AA, United Kingdom; 
Tel: (0908) 74066. 


IBM PC 

Software Interchange 

The IBM PC Software 
Interchange is a service that 
provides a means to obtain 
software inexpensively. Mem¬ 
bers can obtain most pro¬ 
grams for $5, plus handling. 
Program topics include mail¬ 
ing systems, electronic file 
sort, games, and finances. 
Each withdrawal requires an 
original program contribu¬ 
tion. Membership fees are $50 
per year. For an informational 
packet, send $3 to Miracle 
Computing, IBM PC Software 
Interchange, Dept. 10, 313 
Clayton Court, Lawrence, KS 
66044. 


PETS Strictly Allowed 

Strictly Commodore is a 
monthly newsletter for Com¬ 
modore PET, VIC-20, CBM, 
and SuperPET aficionados. It 
features articles with pro¬ 


gramming hints and tips, 
evaluations of hardware and 
software, recreational and 
educational programs, news 
of happenings in the Com¬ 
modore industry, information 
requested by readers, and a 
software exchange for owner- 
developed software. Subscrip¬ 
tion rates are $18 per year. A 
sample issue is available for 
$2. For more details, write 
Strictly Commodore, 47 
Coachwood Place NW, Cal¬ 
gary, Alberta, T3H lEl, 
Canada. 


Educational Software 
Evaluated 

OECUP (Oklahoma Educa¬ 
tional Computer Users Pro¬ 
gram) conducts evaluations of 
educational software by and 
for its members. Send a self- 
addressed, stamped envelope 
for application and further in¬ 
formation to Richard V. 
Andree, OECUP, 601 Elm, 
Room 423, University of 
Oklahoma, Norman, OK 
73019. 


Organization for 
Computer 
Consultant! 

The New York/New Jersey 
Chapter of the ICCA (Inde¬ 
pendent Computer Consul¬ 
tants Association) has more 
than 240 individuals on its 
mailing list. The ICCA is a 
nonprofit organization dedi¬ 
cated to promoting profes¬ 
sionalism within the data-pro- 
cessing industry and support¬ 
ing the independent computer 
consultant. ICCA has partici¬ 
pated in the White House 
Conference on Small Busi¬ 
nesses, and it serves the busi¬ 
ness community by providing 
a free referral service. Many 
ICCA members are qualified 
professionals on data-prcw:ess- 


ing subjects, and all abide by 
the ICCA Code of Ethics, 
which guarantees clients com¬ 
petence, integrity, objectivity, 
and confidentiality. The New 
York/New Jersey chapter is 
presently compiling an up-to- 
the-minute directory of its 
members. Further details are 
available from ICCA, FOB 
603, Middletown, N] 07748, 
or call Harry A, Cozzi at (212) 
430-6403 or (201) 862-4734. 


Osborne Group 
Blossoms In Ohio 

The Central Ohio Osborne 
Users Group is a rapidly 
growing club in the Columbus 
area. Meetings are held at 7:30 
p.m. on the second Monday 
of each month at the Ohio In¬ 
stitute of Technology, Alum 
Creek Dr., Columbus. The 
group is eager to learn every¬ 


thing possible about the 
Osborne 1. A newsletter is be¬ 
ing planned. Contact Newton 
Brokaw, Central Ohio 
Osborne Users Group, 2695 
Donna Dr., Columbus, OH 
43220, (614) 457-5716. 


Trilingual DAI 
Computer News 

Each month the DAInamic 
Personal Computer Users 
Club produces a 64-page tri¬ 
lingual magazine called DAI¬ 
namic. Written in Flemish, 
French, and English, it con¬ 
tains programs, letters to the 
editor, reviews of articles in 
other journals, graphics, tips, 
and information of interest to 
the DAI personal-computer 
user. For details, contact DAI¬ 
namic ^ Bruno Van Rompaey, 
Bovenbosstraat 4, 3044 

Haasrode, Belguim.l 



work with programs from over 200 software 
soyfces , *. or program forms with guides provided. Fuii 
color cataiog aiso has stock tab paper, diskettes, other 
siippiies. 

« Quailty products, iow prices * Smali quantities 
• No '^handiing charges” • Money-Back Guarantee 

Fast serWce by mail or PHONE TOLL FREE 
1 + 800*225-9550 {Mass res. i + SOO-922-8560) 


WAVE 


COMPANY 

STREET 

C(TY, STATE intf HP 


SOFTWARE BRAND (To h«lp u9 Hnd DorrKl lnfo.» PACKAGE V n ^ 

^ pfoqffnming 


COMPUTER MAKE MODEL 

Pure 


UNE OF BUSINESS 

Numtwr ol 


EfnplovHi 


78 Hollis Street, Groton, Ma: 


CODE 11001 

Massachusetts 01471 
A division of New England Business Service, Inc. 
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Books Received 


Advanced Baudo t Radio 
Teletype for the TRS-80 
Model I and Model III Micro- 
computer, volume 5^ Robert 
M. Richardson, Chautauqua, 
NV: Richcraf t Engineering 
Ltd. (1 Wahneda Industrial 
Park), 19S2; 206 pages, 21 by 
27 cm, softcover, ISBN 
0-940972-06-9, $20. 

Application Development 
Without Progrtimniers, James 
Martin. Englewood Cliffs, NJ: 
Prentice-Hall, 1962; 350 

pages, 18 by 24.5 cm, hard¬ 
cover, ISBN 0-13-038943-9, 
$32.50. 

BASIC Faster and Better 
& Other Mysteries, Lewis 
Rosenfelder. Upland, CA: IJG 
Computer Services, 1981; 288 
pages, 21 by 27.5 cm, soft- 
cover, ISBN 0-936200-03-0, 
$29.95. 

CAJ Source hook, Robert L. 
Burke. Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 206 

pages, 15.5 by 23.5 cm, hard¬ 


cover, ISBN 0-13-110155-2, 
$14.95. 

Computers and Comput¬ 
ing, An Introduction Through 
BASIC, Neill Graham. St. 
Paul, MN: West Publishing, 
1982; 387 pages, 18 by 24 cm, 
softcover, ISBN 0-8299- 
0382^, $17,95, Instructors 
Manual to Accompany Com¬ 
puters and Computing, 100 
pages, 18 by 24.3 cm, soft- 
cover, ISBN 0-314-63242-5. 
Available to instructors free of 
charge. 

Computers That ThmJc: 
The Search of Artificial /nf exi¬ 
gence, Margaret O. Hyde. 
Hillside, NJ: Enslow Pub¬ 
lishers (POB 77), 1982; 126 
pages, 14.9 by 24 cm, soft- 
cover, ISBN CL69490^79-X, 
$4.95. 

Data Entry Without Key¬ 
punching, Martin D. Sorin. 
Lexington, MA: Lexington 
Books, 1982; 270 pages, 16.5 


PRINTERS/SOFTWARE 
EXPANSION BOARDS 


PRINTERS 

ADS-flOOt . $465.00 

or a ITOH eSIOA .... 520.00 
Dot Malrfx Printers. Both prin¬ 
ters have identical specs 
120 CPS w/Graphics, tractor 
and friction feed. 

C. ITOH 1550 {PRO WRITER II) 

Parallel intedace . $800.00 

Parallel/seriat 

combination _. . . 850.00 

120 cps 15" wide carriage Ali 
other same as 8510A 
C. ITOH F1W40 . . .$1,550 00 

Daisy wheei 40 cps 

Grapplef . $140 00 

DIGITAL PLOTTERS/ 
DIGITIZERS 

HOUSTON INSTRUMENT 
HtPLOT 

DMP-3 .$1,177.00 

DMP-4 .1,262.00 

DMP-6 . ... . 1,687.00 

DMP-7 . 1,B57.D0 

PEN EXCHANGE KIT 

DMP^442 S Pen . $356 00 

DMP-SaS 0 Pen . 456 00 

HiPAD DT-tl . 701.00 

HIPAD DT-11A . 723 00 

STROBE 

Strobe Plot .......... $749.tX] 


mm 


MICRO DATA TEK 

A Divtaion Internaliona I Anlex. Inc. 
2630 Caiilomia Stroel. Mountain View. 
CaJilornia 34040 (415) 941-7314 


IBM PC 

256K RAM Expanskin Card 

(A DS-5001) ex pa n dabie wi Ih 
64K interval 
W/64K RAM 

on board . $275 00 

w/12eK . 425.00 

W/192K . 575.00 

W/256K . 725.00 

Ois^t Drive-Double sided/ 

double density. 420.00 

Single sided/double 

density . 350.00 

WordStar .. 297 00 

MailMefige . — ..... 90.00 

Visicalc/256K . 22000 

SuperCalc . 220 00 

MICROPRO SOFTWARE 
CP/M Apple 
WordStar $297.00 $22500 

MailMei^e 90.00 75,00 

SpetlSlar 150,00 12000 

OataSlar 210.00 177 00 

SuperSort I 130.00 120.00 

CalcStar 177,00 117 00 

TERMINAL 
BMC Green 

Terminal . $105 00 

APPLE BOARDS 
16K RAM Card ...... $7500 

Versacard . .. 175.00 

PfiT-l Parallel Int . 60.00 

Smartemi . 248.00 

Z-Card. 220.00 

Showroom Hours: 8:30 to 5:30 
Saturday: 10:00 lo 3:00 


by 23.5 cm, hardcover, ISBN 
D-669-02803-7, $27.95. 

Design and Strategy for 
Corporate Information Ser¬ 
vices, MIS Long-Range Plan¬ 
ning, Larry E. Long, Engle¬ 
wood Oiffs, NJ: Prentice- 
Hall, 1982; 18 by 24.5 cm, 
hardcover, 180 pages, ISBN 
0-13-201707-5, $25. 

Exploring the World of 
Computers, Donald D. 
Spencer. Ormond Beach, FL: 
Camelot Publishing, 1982; 102 
pages, 15.3 by 22.9 cm, soft- 
cover, ISBN 0-89218-054-4, 
$5.95, 

Hello, Mr Chips! Computer 
Jokes and Riddles, Ann 
Bishop. New York: Lodestar 
Books, 1982; 64 pages, 15.2 
by 23 cm, softcover, ISBN 
0-52S-66782-2, $3.95, 

Information Systems Con¬ 
cepts for Management, 2nd 
edition, Henry C. Lucas, Jr. 
New York: McGraw-Hill, 
1982; 512 pages, 17 by 24,5 
cm, hardcover, ISBN 0-07- 
038924-1, $25.95, 

Inside CP/M; A Guide for 
Users and Programmers, 
David E. Cortesi. New York: 
Holt, Rinehart, & Winston, 
1982; 571 pages, 19 by 23,5 
cm, softcover, ISBN 0413- 
059558-4, $22.95. 

Introduction to Business 
Data Processing, 2nd edition, 
Lawrence S. Orilia, New 
York: McGraw-Hill, 1982; 
683 pages, 19 by 24 cm, hard¬ 
cover, ISBN 0'07-047835-X, 
$21,95. 

Introduction to Microcom¬ 
puters, Erik Dagless and 


David Aspinall. Rockville, 
MD: Computer Science Press, 
1982; 233 pages, 15.5 by 23.5 
cm, hardcover, ISBN 
0-914894-25-0, $19.95. 

Microcomputer Coioring 
Book, Donald D. Spencer, 
Ormond Beach, FL: Camelot 
Publishing, 1982; 32 pages, 

21.5 by 28 cm, softcover, 
ISBN 0-89218-052-8, $2.90. 

Picture This: An Introduc¬ 
tion to Computer Graphics 
for Kids of All Ages, David D. 
Thornburg, Reading, MA: 
Addison-Wesley, 1982; 224 
pages, 21.5 by 28 cm, spiral 
bound, ISBN 0-201-07768-X, 
$14.95. 

Software and Its Develop¬ 
ment, Joseph M. Fox. Engle¬ 
wood Cliffs, NJ: Prentice- 
Hall, 1982; 299 pages, 15.5 by 

25.5 cm, hardcover, ISBN 
0-13-822098-0, $23.95. 

The Third Book of Ohio 
Scientific, S, Roberts. 
Pomona, CA: Ekomp Pub¬ 
lishing (FOB 1194), 1982; 127 
pages, 13.5 by 24 cm, soft- 
cover, ISBN 3-921682-77-0, 
$7.95. 

What Computers Can Do, 
2nd edition, Donald D. 
Spencer. Ormond Beach, FL: 
Camelot Publishing, 1982; 368 
pages, 15 by 23 cm, softcover, 
ISBN 0-89218-043-9, $12.95. 

The Word Processing 
Book, A Short Course in 
Computer Literacy, Peter 
McWilliams. Los Angeles, 
CA: Prelude Press, 1982; 235 
pages, 15 by 22.5 cm, soft- 
cover, ISBN 0-931580-98-7, 
$8.95. ■ 


This is a list of books received at BYTE Publications during tbjs 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 
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Ask BYTE 


Putting Stock 
In Computers 

Dear Steve, 

I would like to use a com¬ 
puter for stock-market infor¬ 
mation, What software is 
available? 

In addition to a list of 
stocks of my choice, 1 need to 
receive from a database charts 
of certain stocks that have 
outperformed others; e,g,, the 
percentage of winners of the 
week as published in Barron's. 
1 wish to be able to get a listing 
of certain stocks, for example: 

• high cash 

• high book value 

• breakout of sideway move¬ 
ments 

I may need to access up to 500 
stocks each week and main¬ 
tain a three-year log of his¬ 
torical data. Also, all disks 
must be on-line for automatic 
operation. 

I would also like to have the 
ability to do general ledgers 
and to prepare W-2 forms— 1 
have no payroll as such. My 
computer must function as a 
word processor, and I need a 
dot-matrix printer for utility 
copies of charts and corre¬ 
spondence-quality type for 
letters. 

R, Miller 
Brooklyn, 

The Apple II computer will 
provide the necessary graph¬ 
ics, and a program called Mar¬ 
ket Charter ivill provide the 
rest. The Market Charter 
gives you; 

• high and low close 
bar charts 

m trendlines, resistance 
lines, etc. 

m volume charts with 
average volume 

• hard copy of charts 
and data 

•weekly and daily 
stock histories, etc. 

An updated version, to be 
out shortly, will include mov¬ 


ing averages and allow an 
80-stock, 100-week database. 
The program can link to a 
wire service via a modem. 

This program is designed 
for technical analysts but is 
user-oriented. 

Market Charter casts $250 
and is available from RTR 
Software Inc., 1147 Balti¬ 
more Dr., El Paso, TX 79902, 
(915) 544-4397. . . .Steve 


Basic Questions 

Dear Steve, 

Vm presently familiarizing 
myself with personal com¬ 
puters through a local school. 
Some basics have struck 
home, but I was wondering if 
you could answer some ques- 
tior\s 1 have. 

Do you know of an elabor¬ 
ate form of Visicalc or Visifile 
that runs on the Wang word 
processor? If so, can it be used 
to evaluate incredible amounts 
of information—by incred¬ 
ible I mean well beyond the 
capacity of the Apple Il's 
Visicalc? The Wang uses 
hard-disk drives as well as 
8-inch floppy-disk drives, but 
a Cromemco system with 
SVi-inch disk drives is avail¬ 
able to me. 

Is there a forecasting and 
budgeting program available 
that could be used in 
developing scenarios for 
more effective planning to 
prevent or minimize large 
cash surpluses that result 
from trying to do a full year's 
work in six months? 

What software is available 
for facility maintenance, 
planning, and monitoring 
timber management, in¬ 
cluding writing reports such 
as environmental impact 
statements, energy conserva¬ 
tion, and road development? 

How far away is the tech¬ 
nology for equipment, 
similar to a stereoscope, that 
would scan two aerial photos 
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With Timin FORTH, the unusually fast, elegant and versatile superset of 
FIG FORTH. 

Lifeboat Associates offers this powerful, threaded, interpretive and struc¬ 
tured language including a memory resident aperating system, text editor, 
assembler and debugger. This extended FORTH is also enhanced by: 
a visual screen editor with string search and replace 
CP/M-80 file format compatibility 
many additional FORTH words 
array handling (implemented in machine code) 

FORTH assembler for 8080/Z30TM machine instructions 
full floating-point capability 


Use this complete interactive software development system to slash soft¬ 
ware development lime and shrink system memory requirements. 

For more information about Timin FORTH or any of the other 200+ soft¬ 
ware packages available for use in professional, personal, and program¬ 
ming environments under SB-SO^m or other CP/M®-80 compatible 
operating systems. IBM PC DOS, or MS^^-DOS (SB-86) contact: 

Lifeboat Associates. 1651 Third Avenue. NY. NY 10028, (212) g60-03(M]. 
TWX: 710-581-2524 (LBSOFT NYK); Telex: 640693 (LBSOFT NYK). 

SB'SO. SB-S6. L^Bdl:ma^k^ LildKHit 
MS, tffldeniarli Microsoft. Inc. 

Z80, intdirmark Zilug. [tie. 

CP/M. ncgEiftcmd triukntark Digitnl Rcs^ancli. Inc- 

Copyi''Sht'^l^82. by Lifeboat AistKiaicji 2024 


S-100 SYSTEM DESIGNERS 

NEWTARBELL CACHE MEMORY SYSTEM 

Increase fioppy disk system speed from 2 to 5 
times using our new CACHE-C CP/M*’. This wili 
oniy work with the Tarbeii CPU/iO board and the 
Tarbeif Double Density Floppy Disk Interface, so 
we have a combination package available. 

This package includes the following: 

• CPU/IO board with 4 Mhz Z-80A, 2 RS232 
serial ports with full handshaking, timer, 
and special memory management circuitry. 

• Double Density Floppy Disk Interface with 
boot ROM, Direct Memory Access and 
extended memory addressing. 

• CP/M 2.2 on single density disk with 
manuals 

• New CACHE-C CP/M 2.2 on double density 
disk. This system keeps up to 64k of most 
recently used 512-byte sectors in extended 
address memory. 

All for $945 list (25-35% dealer discounts) 

Tarbeii Electronics, 950 Dovlen Place, Suite B 
Carson, California 90746 (213) 538-4251,2254 

CP/M is a registered trademark of Digital 
Research 
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and tell the user available 
board footage of lumber, 
timber types, and road loca¬ 
tions? Upon receiving such 
information as current road- 
development costs, timber 
prices, and environmental 
costs, could this equipment 
literally design and size the 
timber-sale cost effectively? 

Thanks. 

Michael Montgomery 
Petersburg, AK 

/ mill tiy to answer your 
questions in the order pre¬ 
sented: 

Visicak is a product of 
Viskorp (2895 Zanker Rd., 
San Jose, CA 95134, (408) 
946-9000), which you should 
contact to see what com¬ 
puters can use its programs. 
If there has been sufficient de¬ 
mand, Viskorp may have a 
version available for Wang 
computers. 


Apple Computer has intro¬ 
duced a program called APM 
(Apple Project Management) 
that should have the facilities 
you need. Check a computer 
store or contact Apple Com¬ 
puter Inc., 20525 Mariani 
Ave., Cupertino, CA 95014, 
(600) 538-9696; in Culifomia, 
(408) 996-1010. 

As for facility mainteruince 
software, your best bet 
would be a software house 
that handles CP/M-based 
software such as Lifeboat 
Associates, 1651 Third Ave., 
New York, NY 10028, (212) 
860-0300 or Winterhalter & 
Associates Inc., 313 North 
First St., Ann Arbor, MI 
48103, (313) 662-2002. 

The U.S. Government has 
launched a number of satel¬ 
lites that are able fo detect 
mineral deposits, water, and 
probably fish, wildlife, and 
vegetation. For further infor¬ 


mation, write to the Depart¬ 
ment of the Interior, C St., 
Washington, DC 20240. 

. . .Steve 


Portable Tertitliials 

Dear Steve, 

rm looking for a way to 
buy or build a smart remote 
terminal that I can carry with 
me and use to communicate 
with larger computers. Fd 
like to be able to compose, 
edit, and format my data 
before sending it along the 
teleph one lines. You once 
talked about making such a 
thing with the Sinclair ZX80. 
Do you think the Sinclair and 
a Sony 3-inch disk drive 
would do the trick? Fm not 
much of a circuit builder, so 
this sounds better than start¬ 
ing from scratch. 

Ben t. Geer 
Miami, R 


l/siwg the Sinclair ZXBO as 
a portable terminal with a 
modem and a small TV is en¬ 
tirely possible, but adding a 
disk drive is no small project 
(unless someone creates a 
disk interface). 

Several good briefcase ter¬ 
minals are available—e.g., 
Matsushita, Rockwell, and 
Texas Instruments—as well 
as a few briefcase computers. 

If you must have a disk 
drive, one possible solution b 
to use the Osborne 1 portable 
computer. It comes with disk 
drive, disk operating system, 
various types of high-level 
language software, and a 
serial port. It is about the size 
of a small briefcase. 

Whichever method you use 
must be a compromise of 
price and performance. The 
Sinclair is the less expensive 
choice, but the Osborne 1 (or 
similar) computer might be 
the only way to satisfy your 
objective with any reliabil¬ 
ity. . . . Steve 


SENECA ELECTRONICS 
SUPER DISCOUNTS TRS-80® AND OTHERS 


;i I;.;, * 



TRS-flO"^ 64K MODEL 11 J2995.00 
ATARI™ 800 W/16K $650,00 
VlC-20'" HOME COMPUTER $245.00 
ALL MACHINES COME WITH FULL 
MANUFACTURERS' WARRANTYt! 

COMPUTER FURNITURE. PRINTERS. PERIPHERALS. YOU NAME 
JT. WE GOT IT, AT THE PRICE YOU WANT TO PAY. WE ACCEPT 
CERTIFIED CHECKS. MONEY ORDERS. VISA & MASTERCARD 
SHIPPING CHARGES WILL BE ADDED TO CHARGE CARD ORDERS. 

SENECA ELECTRONICS 
RD #1, HARMONY. PA 16037 
(412) 452-5654 





Apple 

Measuring Devices 

Dear Steve, 

Do you know how a ther¬ 
mistor can be plugged into 
the game port, or an A/D 
(analog-to-digital) converter 
board, to give temperature 
readouts on the Apple U? I 
want to measure carbon diox¬ 
ide (COi) gas in an air 
stream. 

Dan Bruhns 
Pine Bush, NY 

Measuring the quantity of 
COi i^ n gas stream is con¬ 
siderably more involved than 
measuring either its tempera¬ 
ture or its velocity. For the 
former, most of the methods 
used are chemical in nature 
such as bubbling the COj- 
confainmg air into a solution 
that will cause the precipita¬ 
tion of calcium carbonate, 
which can then be measured. 
If extreme accuracy is re¬ 
quired, a gas chromatograph 
can be used. 

Measuring velocity is 
somewhat easier. The 
method that you probably 
would want to use is based 
on thermal conductivity and 
called a hot-wire anemom¬ 
eter. This measurement is 
usually made by observing 
the change in temperature of 
a fine, heated wire that is 
conduction cooled by the gas 
or vapor. . . . Steve 


Tima to Taka 
Raadlngs 

Dear Steve, 

I have been following your 
design projects ever since 
they first appeared in BYTE. 1 
have a Radio shack TRS-BO 
and would like to know of a 
relaHvely simple circuit to 
pick up the date and time 
signals transmitted by radio 
station WWVB from Boulder, 
Colorado, on 60 kHz. 

For a long time, Fve been 
interested in connecting a 
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real-time clock to my system 
so that I could couple it to my 
environmental telemetry sen¬ 
sors. I plan to bury 8 geo¬ 
thermal sensors spaced at 10 
inches (25 cm) vertically and 
a ninth sensor for surface 
temperature. Over the course 
of a year, I should be able to 
gather enough temperature 
data to be able to intelligently 
calculate how much soil 1 will 
need over an underground 
home that I plan to build. By 
having the accurate date and 
time, I will know the latency 
of a surface temperature 
shift, and how it will affect 
the temperature at different 
depths. 

Gary R. Casady 
Pinckney, Ml 

Using dat& and time signals 
from WWVB as a real-time 
dock for your TRS-BO is cer- 
tainl^ feasible, but it requires 
sophisticated equipment be¬ 
cause of the slow rise times of 
the time codes. The trans¬ 
mitted signal must be phase- 
controlled to the UTC (Uni- 


ifersal Coordinated Time) 
time scale and the receiver 
must have a very narrow 
bandwidth (O.Ol to 0.001 Hz) 
to extract the VLf (very-low 
frequency) signal from the 
noise level in this frequency 
band (60 kHz). 

Rather than use all of this 
equipmentt 1 would recom¬ 
mend the 'Timedate 80'^ from 
Alpha Products, 79-04 
Jamaica Ave., Woadhaven, 
NY 11421, (BOO) 22J-09I6; in 
New York, (212) 296-5916. 
lt*s totally compatible with 
your TRS-80 and sells for on¬ 
ly $95, fully assembled and 
tested. 

The accuracy of this unit is 
controlled by a quartz crystal 
and should be more than ade¬ 
quate for your application. 
From an advertisement, I can 
envision many other applica¬ 
tions for this unit. . . . Steve 


An Investment In 
Education 

Dear Steve, 

My 12-year-old son has an 


in ”Ask BYTE/' Steve Ciarcia answers questions on any area of 
mfcrocomputing. The most representative questions received 
each month will de answered and published. Do you have a nag¬ 
ging problem? Send your inquiry to: 

Ask BYTE 
c/o Steve Garcia 
P08 582 

Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE317) directly. Due to the 
high volume of inquiries, personal replies cannot be given. Be 
sure to include 'Ask BYTE" in the address. 


BYTE's Bits 


Call for Papers 

A call for papers on com¬ 
puters and computer applica¬ 
tions in any area of interest to 
college and university in¬ 
structors and administrative 
personnel has been bsued by 
the California Educational 
Computing Consortium. The 
papers are to be delivered at 
the Seventh Western Educa¬ 


tional Computing Conference 
to be held in San Francisco, 
California, during Novem¬ 
ber 1983. Send two copies of 
your original paper to Pro¬ 
fessor Virginia Lashley, 
Coordinator of Instructional 
Computing, Glendale Col¬ 
lege, 1500 North Verdugo, 
Glendale, CA 91208. A dead¬ 
line of March 1, 1983, has 
been imposed.B 


interest in programming. He 
learned BASIC II at local 
community colleges. His in¬ 
itial interest is m video 
games, and he has written 
some neat game programs. 

I want to encourage his in¬ 
terest but cannot afford a de¬ 
cent microcomputer. 1 have 
an Atari Video Game system, 
television, and a data ter¬ 
minal (Texas Instruments 
''silent 700") that he can use. 
It appears all we need is 
memory and mass storage. Is 
there any device with such 
capability that can be in¬ 
tegrated with this equipment? 
Frjiiik Fiona 
Collinsville, CT 

The Atari Video Came 
System does have a BASIC 
option that consists of a car¬ 
tridge and a keypad. It is sup¬ 
posed to enable programming 
in BASIC, but I am not aware 


of any storage device (Le., 
cassette recorder) for it. It 
must be recognized that this 
system iuas designed as a 
game player and not as a pro¬ 
grammable computer. 

I mould suggest that you 
look into one of the low-cost 
microcomputers on the mar¬ 
ket, such as the Commodore 
VIC-2Q, Atari 400, Radio 
Shack TRS-BO Color Com¬ 
puter, or the Sinclair ZX31. 

With the exception of the 
$100 ZX81, these units are in 
the $300 to $400 price range 
and feature a full BASIC lan¬ 
guage, graphics, memory, 
and a keyboard so that pro¬ 
gramming may be accom¬ 
plished both easily and effi¬ 
ciently. 

These units offer a lot of 
features for the money and 
represent a good investment 
in your sons education. . . . 
Steve B 


DUAL 


THERMOMETER 


COMPL 



For Apple II* 

iftiOFTWARE 

fl- 



• Oispl^ temperature, 
maximum, minimum and 
difference. 

• Sound alarm for over/ 
under temperature. 

• Store data on disk or 
printer automatically. 

• Oisplaytime with on- 

Strawberry Item Computers 

9#9 Cascade Drive 
Sunnyvale. Ca. 94087 
14061736-3063 





board timer. 

• Up to 7 boards with 14 
probes In one Apple*. 

• - S5"C to 12S“C range, 
0.4® accurate over most of 
range. 

• Requires 4SK Apple* 
with Applesoft* and disk. 

$ 260.00 

if your dealer doesn^t 
have it, caff or write us at 
dept A 

or Apple Compurer. Ihc, 
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September 1982 


September 

Courses from Boeing Com¬ 
puter Services Company, 
various sites throughout the 
U.S, Among the topics to be 
covered are programming lan¬ 
guages and aids, operating 
systems facilities, and conver¬ 
sational systems. A complete 
catalog of courses, locations, 
and fees is available from Boe¬ 
ing Computer Services Co., 
Education and Training Divi¬ 
sion, FOB 24346, Seattle, WA 
98124, (206) 575-7700. 

Septemher 

Professional Development 
Seminars, various sites 
throughout the U.S. These 
seminars are presented by the 
Institute for Advanced Tech¬ 
nology, a part of Control 
Data Corporation. Seminar 
topics include "Computer Op¬ 
erations Management," 'X)ata 
and Site Security," and "Effec¬ 
tive Management of Software 
Projects." Complete outlines 
can be obtained from the Reg¬ 
istrar, Institute for Advanced 
Technology, Control Data 
Corp,, 6003 Executive Blvd., 
Rockville, MD 20852. To reg¬ 
ister, call (800) 638-6590; in 
Maryland, (301) 468-8576. In¬ 
formation on in-house presen¬ 
tations is available from Pam 
Gallos at the address above, 

Septe wif/er-Noucmijer 

Short Courses in High Tech¬ 
nology, Centennial College of 
Applied Arts and Tech¬ 
nology, Scarborough, On¬ 
tario, Canada. Among the 
courses offered are ‘Xogic to 
Microprocessors," "Assem¬ 
bly-Language Programming— 
Intel 8080/8085," and "In¬ 
dustrial Robots." Course fees 
range from $30 to $120. These 
ten-week courses will be held 
during evening hours. For fur¬ 
ther details, contact the Coor¬ 
dinator Technical Programs, 
Centennial College, FOB 631, 


Station A, Scarborough, On¬ 
tario MIK 5E9, Canada, (416) 
439-3955. 

Septemher-Decem her 

Courses from Don White 
Consultants, various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are 'Interference 
Control: An Introduction to 
Electromagnetic Interfer¬ 
ence/Radio Frequency Inter¬ 
fere nee/Electro magnetic 
Compatibility," ''Electromag¬ 
netic Control in Electronic 
Data-Processing Equipment," 
and ’Tempest-Design, Con¬ 
trol, and Testing." Course fees 
range from $675 to $945. For 
complete details, contact Don 
White Consultants Inc,, State 
Route 625, Gainesville, VA 
22065, (703) 3474)030. 

Septentber-Decernber 

Courses from Fairchild Cam¬ 
era and Instrument Corpora¬ 
tion, Santa Clara, CA. 
Among the courses being 
offered are ’'F9445 Family In¬ 
troduction," "Pascal for 
Microprocessors," and 'T680X 
Microprocessor Family." For 
more information, contact 
Fairchild Camera and Instru¬ 
ment Corp., Education 
Center, 3420 Central Express¬ 
way, Santa Clara, CA 95051, 
(408) 773-2161, 

Se^J^ Fmfcpr-Dpcpfrt t er 

IEEE Computer Society Con¬ 
ferences and Meetings, vari¬ 
ous sites throughout the U.S., 
Europe, and Asia, Among the 
events scheduled are "Very 
Large-Scale Integration and 
Software Engineering Work¬ 
shop," 'The Annual Work¬ 
shop on Computing to Aid 
the Handicapped," and 'The 
1982 Real-Time Systems Sym¬ 
posium." For a complete list¬ 
ing of conferences and meet¬ 
ings, contact the Executive 
Secretary, IEEE Computer 
Society, FOB 639, Silver 
Spring, MD 20901, (301) 

589-3386. 


Sept^mber-^D^cettiber 

Information Management and 
Technolc>gy Seminars, various 
sites throughout the U.S, 
Among the wide variety of 
seminars offered by Datama¬ 
tion Institute are "Distributed 
Systems: Concepts and Man¬ 
agement Overview," "Man¬ 
agement of Software Engi¬ 
neering: Lowering Costs, 
Boosting Productivity," and 
"Data-Processing Concepts 
for Management and Users." 
Registration fees range from 
$595 to $795, depending upon 
duration and the topic cov¬ 
ered. For details, contact Ms, 
Joan Merrick, Datamation In¬ 
stitute Seminar Coordination 
Office, Suite 415, 850 

Boyiston St„ Chestnut Hill, 
MA 02167, (617) 738-5020. 
For information on in-house 
presentations, contact Art 
Gutmarin, Datamation In¬ 
stitute for Information Man¬ 
agement and Technology, 
Seminar Coordination Office, 
Suite 803, 331 Madison Ave., 
New York, NY 10017, (212) 
697-2361. 


September-December 

Intensive Seminars for Profes¬ 
sional Development, Worces¬ 
ter Polytechnic Institute cam¬ 
pus and various sites in the 
New York City and Boston 
metropolitan areas. Some of 
the topics to be presented are 
"Project Management," 
"Leadership Skills and Man¬ 
agement Tools for High- 
Technology Professionals," 
and 'MicroprocessoiB: Hard¬ 
ware, Software, and Applica¬ 
tions." Fees range from $495 
to $990. Complete details are 
available from Ms. Ginny 
Bazarian, Office of Continu¬ 
ing Education, Higgins House, 
Worcester Polytechnic In¬ 
stitute, Worcester, MA 01609, 
(617) 793-5517, For informa¬ 
tion on in-house seminars, call 
Robert J. Hall at (617) 
793-5574. 


Septemher-D^c^mber 

Seminars of Interest to 
Women Professionals, various 
sites around Boston, MA. 
This series of one- and two- 
day seminars is presented by 
Boston University Metro¬ 
politan College. Among the 
topics on the agenda are 
'Managing Word Processing 
to increase Productivity and 
Profitability," "A Manager's 
Introduction to Computers 
and BASIC," and "Data Pro¬ 
cessing Fundamentals for Ac¬ 
counting and Financial Mana¬ 
gers." The seminar fees are 
$325 and $495, depending on 
duration. For registration in¬ 
formation, contact Ms. Joan 
Merrick, University Seminar 
Center, Suite 415, 850 

Boyiston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 


September 12-15 

Design Engineering Technical 
Conference, Key bridge Mar¬ 
riott, Washington, E>C. For 
information on this confer¬ 
ence, contact the American 
Society of Mechanical Engi¬ 
neers, United Engineering 
Center, 345 East 47th St., 
New York, NY 10017, (212) 
644-7740. 

September 13 

Knowledge En^eering in the 
1980s, Chicago, IL. This exe¬ 
cutive briefing provides an 
overview of the power and 
potential of artificial intel¬ 
ligence. It is designed to intro¬ 
duce executives and senior 
technical personnel to the con¬ 
cepts of knowledge engineer¬ 
ing and knowledge systems. 
Topics to be covered will 
assist participants in assessing 
the utility of knowledge engi¬ 
neering, pinpointing areas of 
impact, and outlining costs 
and strategies for initiating 
knowledge-engineering proj¬ 
ects. The fee is $750, which in¬ 
cludes materials, luncheon, 
and a reception. For further 
information, contact Dina 
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Barr, Teknowledge, 151 Uni¬ 
versity Ave,, Palo Alto, CA 
94301, (415) 327-6600. 


September 13-14 

VLSI (Very Large Scale Inte¬ 
gration) Packaging Work¬ 
shop, Gaithersburg, MD. This 
workshop is sponsored by the 
National Bureau of Standards 
and the IEEE (Institute of Elec¬ 
trical and Electronics Engi¬ 
neers). Contact George Har¬ 
man, B310 Technology Build¬ 
ing, National Bureau of Stan¬ 
dards, Washington, DC 
20234, (301) 921-3621. 


September 13-15 

Advanced Electronic Data 
Processing Auditing Con¬ 
cepts, Phoenix, A2, This 
course is designed for experi* 
enced computer auditors. 
Topics to be studied include 
advanced computer systems 
control concepts and methods 
of evaluating controls and 
techniques for testing integrity 
and applications controls for 
online systems, database man¬ 
agement systems, and distri- 
b u ted-processing ne tworks. 
This course is presented by 
Coopers & Lybrand. Informa¬ 
tion is available from Marge 
Umlor, EDP Auditors Foun¬ 
dation, 373 South Schmale 
Rd,, Carol Stream, IL 60187, 
(312) 652-1200. 


September 13-15 

Hands-on Pascal Workshop, 

San Diego, CA. This course 
will provide the opportunity 
to learn Pascal through hands- 
on experience on Apple Pascal 
systems. Topics to be ad¬ 
dressed include coding the 
language, using structured 
programming techniques, de¬ 
veloping portable and main¬ 
tainable software, and imple¬ 
menting real-time software 
suitable for microcomputer 
and minicomputer applica¬ 
tions. The course fee is $695. 
For information, contact Ruth 
Dordick, Integrated Com¬ 
puter Systems, 3304 Pico 


Blvd., POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, call 
(213) 450-2060. 

September IJ-I6 

Microcomputers as Labora¬ 
tory Instruments, Cambridge, 
MA. This workshop is part of 
Technical Education Research 
Centers' (TERC's) Microcom¬ 
puters in Education series. The 
cost is $300. For a brochure, 
contact TERC, 8 Eliot St., 
Cambridge, MA 02138, (617) 
547-3890. 

September 13-17 

Computer Vision and Robot¬ 
ics, University of Tennessee, 
Knoxville, TN. This course is 
intended for scientists, in¬ 
dustrial managers, and instru¬ 
mentation, control, quality 
control, reliability, electrical, 
mechanical, and other design 
engineers. It will introduce 
and survey the state of the art 
m the use of visually guided 
manipulators for industrial 
applications. The fee is $625. 
Further information can be 
obtained from the Coor¬ 
dinator, Computer Vision and 
Robotics Course, Department 
of Electrical Engineering, 
University of Tennessee, 
Knoxville, TN 37996, (615) 
974^3461. 


September 13-17 

FORTH Fundamentals, Bel¬ 
mont, CA. This course pro¬ 
vides an introduction to the 
FORTH programming lan¬ 
guage sufficient to design and 
debug programs to solve real 
problems. Program design 
and documentation, FORTH 
arithmetic, control structures, 
and Meta-defining words are 
among the topics to be 
covered. The registration fee 
is $395. Contact Inner Access 
Corp., POB 888, Belmont, 
CA 94002, (415) 591-8295. 

13-24 

Computer Science at UCLA, 
University of California, Los 
Angeles. Sponsored by the 
Continuing Education in Engi- 



$ 495 . 


SBC can be redundant!! 

□ Z80A 4MHz, 64K RAM, 2K ROM 

□ 2 serial, 2 parallel, 4 timer ports 

□ Bi-directlonal inter-processor channel 

□ Multi-processor architecture capability 

□ Redundant processor manipulation 
capability 

□ Matching double-density disc controller 
with SASI 

□ Application note for system configurations 


JC SYSTEMS (415)657-4215 
1075 Hiawatha Ct. Fremont, CA 94538 


TERMINALS FROM TRANSNET 


PURCHASE PLAN • 12^24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 


DEC 


TEXAS 

INSTRUMENTS 


DATAMEDIA 


NEC SPINWRITER 


LA34 0ECwrtl«r IV fomt Cirl.... |1 .D9S 

LAtOOLrtUrPriftlirflO. ““ 

LAtZO DECvriter [IIKSR ....... 

LAtZODECwrftnrHinO. 

lAMA PorLibie DECwrilar. 

vnoo CAT DECubpe ....... 

VT101CATDECs«P8 . 

VT125CATGr>phte(. 

VT131CRTDEdieop« . 

vnaz CAT . 

VTIBXAC Ptnonsl Compuler Dplnn 

T1745 Portable Terminal. 

TI76& Bubthlfl Memorv Terminal 

TI940 CRT. 

TI7B5 Portable KSH. m CPS. . 

T17B7 PortablB KSfl, 1Z0 CPS,,. 

TIB10 AO Primer. 

TIGZD ASA PHnfer.. 

A0M3A CRT Terminal. 

AOMS CRT Terminal ..... 

40M3Z CRT Terminal . 


EXCEL 4Z Smart Sutlered CAT.. 


91D CRT Terminal. 
92S CRT Terminal . 
950 CRT Term Inal 


GENERAL ELECTRIC 
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FULL OWNERSHIP AFTER 12 OR 24 MONTHS • PURCHASE OPTION AREA 3G MONTHS 


MICROCOMPUTERS 
APPLE • COMMODORE • NPS7 • DEC 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
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UV EPROM ERASER 

$ 49.95 


iir Dvir 1B ERflOHS -15 minutBS mu time 

# Efeimnl Mia 7700 hciura 

* littBiisHy; l2Ws Vicm^ al 

it Eraus all UV EP1I0MS |?716. mZ, 2m, 2532. Itc } 



STAND ALONE RS-232 on nn 

INTELLIGENT PROGRAMMER $ 4 o 9 .IID 


*»«ilBV MODEL 

INDUSTRIAL 

MODa 

QUV-T8/2N 

S88.95 

WITH TIMER & 
SAFETY SWITCH 

QUVT8/2T 

$97.50 

ABOVE 220VAC 
5QHZ 

QUV-T8/2TE 

$109.50 

PRICE INCLUDES ALL 
PENSONALtrr MODULES 


PROGRAMS: 2508, 2516, 2532, 2716, 2732, 2732A, 2758, 8748, 8749 


* STAND ALONE, CRT, OH COMPUTER CONTROL 

* UPLOAD/OOWNLOAO m MmDHDLA OR INTEL KEK FORMAT 

it iwk;hophocessoh based * a k internal ram 

* 90 DAY PARTS A LABOR WARRANTY ON ALI PRODUCTS 


PHONE ORDERS (305) 776-5870 Soon to he released 

TWX: 510-95&94R6 • WE ACCEPT VISA. MC, CHECKS. C.0.0.., MONEY ORDER 

LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT. L-AUQERDALE. FL 33311 

A DO: S4.00 S H1PPING $2.00 C O.D. CH A RG ES ^ 



S100 EPROM PROGBAMMER/16K MEMORY MODULE 
* Programs, copies or verifies the 
1] most popular 5 volt EPROMS (2758, 

I 2516,2716.2532.» 2732) . Adjusl- 
’ able 25 volt on board suppfy. 

• External programming console - Includes 24-pin ZIF 
socket • Sockets also included for up to 8 memory chips 
(2716/2732 EPROMS or 2K X 8 NMOS Static RAMS) • Mem¬ 
ory addressable in 4K/2K windows • Memory management" 
4 memory chips may be independently enabled/disabled 
under program control * 8-bit I/O port w/handshake • Soft¬ 
ware - CP/M version on 8" disk, PET 2001 (requires SI00 
adapter) on cassette. 

S100 PROTOTYPE MODULE 

^ * Unique prototype module takes 

up only one computer slot * Uses 
low cost W/W posts, and if desired* 
solder tail sockets. 

• Wiring & components are on the same side • Provisions 
for 3 voltage regulators - 5 volt regulator may be TO-3 or TO- 
220 case * Any size integrated circuit on .300. .400, or .600 
centers may be used * Typical configurations - 36 16/14-pin 
ICs, or 4 40-pin & 28 16/14-pin IC’s, or 1 40-pin & 4 24-pin & 14 
20-pin & 14 16/14-pin IC's, etc. • Also has provisions for: 
toggle switch* trimpot, St 2 50-pin ribbon cable headers ■ Power 
& ground traces to each 1C position • Ample de-coupling 
provisions. 

PRICES 



Prag/Mem $19S(kit}S^4a^A&T) 

EPROMS:2KkS (SVj . S8.a0|450KSr* 

4Kx9 (SV).SIS.DO {4SQNSr* 

RAMS 2K*S fSVt . $1150 (15DNSJ" 


Prolotypfi (PinsT.S35/M 

SoTtwa^e; CPi'M version 

(B" dishettal. $15.00 

PET (specify BOMS>.$0 00 

Shipping S handling . -., S2.00 


neering and Mathematics 
(CEEM), this UCLA Extension 
program is designed for engi¬ 
neers, managers, and other 
professionals needing a con¬ 
centrated overview of an up- 
to-date, master's level com¬ 
puter-science curriculum. Par¬ 
ticipants may enroll in six 
manicourses from a total of IS, 
Bach unit is based on a course 
presented by UCLA's Com¬ 
puter Science Department 
during regular academic ses¬ 
sions. Each course runs for 
one week, two hours per day, 
for a total of 10 lecture hours. 
Hands-on experience is not 
provided. The fee is $1750 for 
the complete two-week pro¬ 
gram. Full details may be ob¬ 
tained from UCLA Extension, 
CEEM Special Programs, 
POB 24901, Los Angeles, CA 
90024, (213) 825-5010, 


Sepl^mb^r 14-IS 

The Future Factory, New 
York, NY, For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 

14-16 

Mini/Micro Computer Con¬ 
ference and Exposition, Dis¬ 
neyland Hotel, Anaheim, CA, 
For complete details, contact 
Electronic Conventions Inc,, 
Suite 410, 999 North Sepul¬ 
veda Blvd,, El Segundo, CA 
90245, (213) 772-2965. 

September 14-Ib 

Wescon/82 High-Technology 
Electronics Exhibition and 
Convention, Anaheim Con¬ 
vention Center, Anaheim, 
CA. Among the topics to be 
covered are analog and digital 
signal processing, office auto¬ 
mation, and semiconductor 
technology. For more details, 
contact Electronic Conven¬ 
tions Inc,, Suite 410, 999 
North Sepulveda Blvd,, El 
Segundo, CA 90245, (213) 
772-2965. 


September 14-17 

Applied Time Series Analysis, 
North Lake Hilton Hotel, 
Adanta, GA. For details, con¬ 
tact the Continuing Education 
Institute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111, 

September 16-19 

Applefest, Minneapolis Audi¬ 
torium and Convention Hall, 
Minneapolis, MN, Applefest 
is a conference convention 
and exposition featuring 
Apple computers and Apple- 
related products such as soft¬ 
ware, peripherals, accessories, 
and publications. The admis¬ 
sion fee is $5. Contact North¬ 
east Expositions, 822 Boylston 
St,, Chestnut Hill, MA 02167, 
(617) 739-2000, 

September 19-24 

Data Processing Training 
Managers' Workshop, Phoe¬ 
nix, AZ. This workshop is de¬ 
signed for people with less 
than 18 months' experience in 
coordinating data-processing 
training programs. Partici¬ 
pants learn how to establish 
in-house education programs 
that will meet managements' 
objectives and ensure a high 
return on their organizations' 
investment in training. The fee 
is $850, Full details are avail¬ 
able from Linda Hubacek, 
Deltak Inc., 1220 Kensington 
Rd,, Oak Brook, IL 60521, 
(312) 920-0700, 

September 20-21 

Robot Research, Develop¬ 
ments, and Applications in 
Canada, Delta Inn, Missis¬ 
sauga (Toronto), Ontario, 
Canada. Thb conference is 
jointly sponsored by the Cen¬ 
tral Ontario Chapter of Ro¬ 
botics International of the 
Society of Manufacturing En¬ 
gineers (RI'-SME) and the Na¬ 
tional Research Council of 
Canada, Technical papers and 
presentations will address 
robot research and develop¬ 
ments, applications, con- 


Pfotalype {Board) 




PAYMENT: MONEY ORDER OR CHECK (ALLOW 10 DAYS TO CLEAR) 
**WITH PURCHASE OF PROGRAMMING BOARD 

SIERRA COMPUTER PRODUCTS 
3645 Gold Ridge Trail, Pollock Pines, CA 95726/(916)644-5932 
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trollers, programming Lan¬ 
guages, sensory feedback, 
education, and training. Full 
details are available from 
RI-SME Conference Secretar¬ 
iat, 6535 Mississauga Rd., 
Mississauga, Ontario, L5N 
1A6, Canada. 

Sefttemher 20-’23 

Logo, Cambridge, MA. This 
workshop is part of Technical 
Education Research Centers' 
(TERC's) Microcomputers in 
Education series. The cost ts 
$300. For a brochure, contact 
TERC, S Eliot St., Cambridge, 
MA 02138, (617) 547-3890. 

September 20-24 

Advanced FORTH Applica¬ 
tions, Belmont, CA. This 
course is designed for engi¬ 
neers, scientists, advanced 
technicians, and programmers 
associated with engineering 
groups. Among the topics to 
be addressed are engineering 
applications, floating point, 
communications, and sorting 
and searching. The fee is $495. 
Contact Inner Access Corp., 
FOB 088, Belmont, CA 
94002, (415) 591-8295. 

September 20-24 

Auditing in the Contem¬ 
porary Computer Environ- 
ment, Oklahoma City, OK. 
This course is designed for in¬ 
ternal auditors and financial 
and data-processing profes¬ 
sionals. A comprehensive 
auditing approach for 
computer-based systems will 
be presented. Topics on the 
agenda include how to eval¬ 
uate controls, how to prepare 
an audit report, and how to 
design a program of tests us¬ 
ing questionnaires, checklists, 
software tools, and flow¬ 
charts. Contact Marge Umlor, 
EDP Auditors Foundation, 
373 South Schmale Rd., Carol 
Stream, IL 60187. 

September 20-24 

COMPCON Fall '82, Capital 
Hilton Hotel, Washington, 
DC. This conference will 


focus on the principles behind 
work-station technology, in¬ 
cluding local-area networks, 
operating systems, and new 
concepts in user interfaces. 
Topics of interest include 
reliability and availability 
techniques, network-wide 
databases, distributed archi¬ 
tectures, network user en¬ 
vironments, and standards. 
For information, contact 
COMPCON Fall '82, FOB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

September 20-24 

Reliability Testing, Academic 
Center, George Washington 
University, Washington, DC. 
Some of the topics to be 
covered in this short course 
include methodologies to im¬ 
prove the reliability of com¬ 
ponents, equipment, and sys¬ 
tems; sequential tests for the 
exponential and binomial 
cases; and probability plotting 
techniques to find the param¬ 
eters of the appropriate distri¬ 
butions to use. The course fee 
is $785, which includes lecture 
notes. Contact Dr. Dimitri 
Kececioglu, Aerospace and 
Mechanical Engineering 
[>ept., Building 16, Room 
200B, University of Arizona, 
Tucson, A2 85721, (602) 

626-2495, or Stod Cordelyou, 
Continuing Engineering 
Education Program, George 
Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-6106. 

21-22 

Word Processing/Informadon 
Systems Expo, Sheraton 
Washington Hotel, Washing¬ 
ton, DC. This conference and 
exposition will address the 
trends and advances in the 
word-processing industry. 
Among the topics to be 
covered are word processing 
and office integration, pro¬ 
ductivity measurement, and 
levels of managing an organi¬ 
zation. Further details are 
available from National Trade 


Model EP-2A-87 

EPROM Programmer 

The Model EP^2A-87 EPROM 
Programmer has an RS-232 
compatible interface and in- 
dudes a 2K. 4K or 8K buffer 
Seventeen RS-232 commands 
allow another computer to 
download or remotely control 
the Programmer. INTEL, 

TE}frRONTX OR MOTOROLA 
formats are supported. The 
buffer mcty be edited directly 
from a CRT and EPROMS can 
1>G copied off-line. Power re¬ 
quirements are llSv 50/60 
Hertz at 13 watts. 


EP 2A-871 Programmer with 2K Buffer .. $575.00 

EP-2A-87 2 Programmer with 4K Buffer . $650.00 

EP-2A '87 ’3 Programmer with SK Buffer .. $725.00 


Non Standard voltage (220v, 240v, or 100).. $ IS.CX) 
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Optimal Technology, Inc. 

Phone (804) 973-5482 

Blue Wood 127 Earlysville, VA 22936 
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PROTECTS: 

• Computers 

• Microcomputer Systems 

• Word Processors 

• Cash Registers 

• Power Supplies 


PROTECTS AGAINST: 

• High Energy Voltage 
Transients 

•On-Otf Switching 

• Lightning Induced Transients 

• Inrush of On/Oft Power 



MARC 

INDUSTRIES. INC. 
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Productions Inc,, Suite 206, 
9418 Annapolis Rd., Lanham, 
MD 20706, (301) 459-8383. 

September 21-23 

Software/Expo-Nationai, 
Expocenter, Chicago, IL, This 
show is sponsored by Infosys- 
fems magazine. For complete 
details, contact Software/ 
Expo, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 

September 23-25 

The First Intemational Con- 
ference and Exhibition on 
Medical Computer Science 
(Medcomp '82), Hilton Hotel 
and the University of Pennsyl* 
vania, Philadelphia, PA. This 
conference is sponsored by the 
IEEE (Institute of Electrical 
and Electronics Engineers) 
Computer Society's Technical 
Committee on Computational 
Medicine. It is a transdisci- 
plinary forum for engineers, 


medical professionals, and 
biomedical and computer 
scientists. Papers and exhibits 
will focus on topics such as 
the history and evolution of 
computers in medicine, arti¬ 
ficial intelligence, software 
and systems evaluation, and 
signal and image processing. 
For additional information, 
contact the IEEE Computer 
Society, POB 639, Silver 
Spring, MD 20901, (301) 

589-3386. 

September 26r-OctobeT 1 

Advanced Data Processing 
Training Management Work¬ 
shop, Sunnyvale Hilton 
Hotel, Santa Clara, CA. This 
seminar is intended for mana¬ 
gers with a minimum of one 
year's experience, after com¬ 
pleting the Data Processing 
Training Managers' Work¬ 
shop (see September 19-24), 
or the equivalent in on-the-job 
experience. The fee is $850. 


COMPUTER GEAR-WHOLESALE! 


Purchase Vour Hardware And Software DireotE^ From An QEM/Systems frv 
tegrator Take Advantage Of Our Buying Power!! VVe Stock Boards, Systems, 
Software, And Many Peripherals, For Aimost Any Machine In Use Today. Gall In 

Your Weeds, Millions In Inventorj—At Out Fingertips $$$$ 

Same ExampEes 01 Out In Stock Deals: | $$S MOM TH TptCUlS | 

CPfM SOFTWARE_HARDWARE HARDWARE_HARDWARE 


I mitasrAR smsim 1 

MAJLMERGE 

®B 

spellstah 

TS9 

DAtASTAR 

70® 

CALCSTAR 

199 

iMBAsicra i 

mbjocomp 

775 

FORTRAN 80 

349 

COBOL eo 

575 

M ARCO BO 

IB® 

OUFCKSCREEN 

179 

SLTPERVYZ 

7® 

GBTCP^MSO 

540 

G&TCPiTnfle 

76® 

[ dBASE 11 ] 

FM5B0 

675 

DEMO 

125 

CONDOR( 

22® 

CONDOR II 

43® 

CONDOR III 

709 

ACCT e PLUS 

439 

DEMO 

225 

T/MAKERII 

249 

SJPERCALC 

775 

SPELLBINDER 

789 

SPELLGUAHD 

219 

SPiTLAW 

69 

uCRAFT LEG BILL 

545 

DEMO 

as 

MICRON IX 

475 

W/PAS & C 

®49 

PAS S O 

64® 

C COMPILER 

675 


APP1.E & OTHER FORMATS 
—CALL 


■ MONITORS- 
^AM□EK- 

LMOGlWlMj 
COL ( 34® 

]''imnrw?3T[ 

-SANVO- 
I giwl 

riyst gaH 

[ irtau Jm 

I imi 

•NEC' 

12'GR 17S 
12’COM 369 
(2 RGB 995 
■PFI]NT£RS- 
B023A 509 


MK7® 399 

MXSO 479 

MxeOF^T 589 

MX10D 745 

H aat ! 

SJ 4» ] 

a fTi ] 
|^KIue4P H 1048 ] 

1149 ] 

liSOFT'illlRD'ARE 

1^020 Tt^I 

lif\ 

aEHEHsr 37n 

ceisuB 2n¥\ 

HUD pSiS -CmL 


WOW! 

a SHCiJiis n 0008 throuch 
WOnTH END. Im 

RiriEliiclii rtiT h |ivtrt H piHf> 

He. LbN SiIei Ofilf!! 


TERMS or SAL£: COlM^Sk QR CEI^ 
TinEO. GJVE VOUR VISA/ME! NUMBER 
FOR OUR RECORDS FOR UPS REFUSAL 
RETURN. ANT PREPRIO ORDERS SAVE 
COD CP/M TM DIGITAl RESEAIO 


•GODBOUf 
Z-BCCPLI 2 T9 

soestso 31® 

BOmtiT CALL 
DtSK 1 359 

I DiSAzasail^ri 

I RAM is mamV\ 

i RAM 17 

BAM 20 299 

RAM 21 1325 

(NTFACEhl 1B9 
(NTFACEH2 t89 
INTFA 3-5 445 

>NTFA3-a 5S5 
IINTFR 4 l 

EMtLDESK 669 
'MORROW* 
DECISION 1 1399 

DUS” SUBSVS 095 
□JOMAWTCP/M 439 
DJ2DWCPfM 349 
MLlLTlJO 29S 

SWJTCHQOAHP219 
12 SLOT mom 13S 
•BSM aoARDS ' 
MSg4K RAM 72® 

MBIQA 1SK 75® 

f VR3Ag9i24g399j 
l/tlS2S,2P 2S5 
li«[^8SEFI 475 
APPLE Pl^O S3 

APPLE gUO tZ5 

APPPASI/O IS® 
tfSRE -Ull 


CUSTOM COMPUTER TECHNOLOGY 

I CRARSMAN COURT-BOX 4160 
SEDONA, ARIZONA, 86340 
1602} 2SZ 6209 

PRICES & AViULAHlUIT SUB. 1 ECT TO CHANGE- AU PBODLICTS NEW. AND CARTtV FULL MANUFACTURErS 
WAHflANnES. CALI FDR CATALOG. FREE TECHNICAL HELP TO ANVONL WE CAN CONFIGURE GOARDS ft 
^FTWARE FOR YOUR STSHH. PLUS IN ft GO. AZ RESIDENTS ADO APPUCABLE SALES TAX. 


Registration information is 
available from Linda 
Hubacek, Deltak Inc,, 1220 
Kensington Rd., Oak Brook, 
IL 60521, (312) 92CKI700, 


September 27-29 

Hands-on Pascal Workshop, 
Washington, DC. For details, 
see September 13-15. 

September 2S-29 

The Future factory, Sunny¬ 
vale, CA. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 

September 28-October 1 
Applied Time Series Analy sis, 
Marina International Hotel, 
Marina del Rey, CA. Contact 
the Continuing Education In¬ 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 


September 28-OcSober 1 
Computer Graphics, San 
Diego, CA. This course is de¬ 
signed to provide a compre¬ 
hensive overview of state-of- 
the-art computer-graphics 
software and hardware and to 
present an integrated ap¬ 
proach to implementation of 
graphics applications. Topics 
to be addressed include tech¬ 
nology fundamentals, soft¬ 
ware and hardware avail¬ 
ability and selection criteria, 
and raster scan, vector, and 
color techniques. Participants 
receive a take-home graphics 
software package. The course 
fee is $845. Information can be 
obtained from Ruth Dordick, 
Integrated Computer Sys¬ 
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
904D5, (800) 421-8166; in 
California, call (213) 
450-2060. 


2S-Octoher 1 

Computer Trade Forum, Na¬ 
tional Exhibition Centre, 
Birmingham, England. This 
trade show will bring together 
vendors, original equipment 
manufacturers, dealers, distri¬ 


butors, retailers, service com¬ 
panies, and independent sales 
oigankations. For complete 
details, contact Clapp & 
Poliak Inc., 245 Park Ave,, 
New York, NY 10167, (212) 
661-8410. In England, contact 
Clapp & Poliak Europe Ltd., 
232 Acton Lane, London W4 
5DL, 01-747-3131. 


September 2S-Octoher J 

Distributed Processing, Mini- 
and Microcomputer Imple¬ 
mentations, Washington, DC. 
This course will cover distri¬ 
buted processing concepts and 
techniques suitable for micro¬ 
processor applications. Other 
topics include design require¬ 
ments of distributed systems, 
how to partition system tasks 
and hardware, and how to 
implement data links and pro¬ 
tocols. The fee is $845. Con¬ 
tact Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Blvd,, POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, call 
(213) 450-2060. 


October I9S2 


October 2-2 

The Third Annual Fall Con¬ 
ference on Classroom Appli¬ 
cations of Computers, San 
Jose, CA. This conference is 
sponsored by Computer- 
Using Educators, a nonprofit 
corporation. Topics will 
cover all areas of curricula 
from preschool through post- 
secondary school. Work¬ 
shops, field trips, school 
visits, commercial exhibits, 
and a banquet dinner with a 
keynote speaker will be fea¬ 
tured. Participation in all 
events is by preregistration 
only. Conference informa¬ 
tion is available by writing to 
Don McKell, Computer-Us¬ 
ing Educators, POB 18547, 
San Jose, CA 95158. 


October 1-7 

Electronics 82, Bella Center, 
Copenhagen, Denmark. This 
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will be the largest electronics 
fair in Scandinavia this year. 
It will feature demonstra¬ 
tions, conferences, talks, 
seminars, and commercial ex¬ 
hibits ranging from automa¬ 
tion equipment to technical 
magazines. Approximately 
250 exhibitors, representing 
almost 1000 firms, are ex¬ 
pected. For particulars, con¬ 
tact Bella Center A/S, Center 
Blvd., DK-2300 Copenhagen 
S, Denmark; Tel: (01) 51 88 
11; Telex: 31188 belia dk. 


October 3-3 

Data Processing Training 
Managers' Workshop, Loews 
Westbury Hotel, Toronto, 
Ontario, Canada. For details, 
see September 19-24. 


October 4 

Knowledge Engineering in the 

1980s, Boston, MA. For de¬ 
tails, see September 13. 

October 4-& 

Auditing in the Contem¬ 
porary Computer Environ¬ 
ment, Hartford, CT. For de¬ 
tails, see September 20-24. 


October 5-7 

The Third Annual Southwest 
Semiconductor Exposition, 
Civic Plaza Convention 
Center, Phoenix, AZ. "Auto¬ 
mat ion/Automania?'' is the 
theme for this year's technical 
conference. Suppliers of 
equipment and materials 
dedicated to the semiconduc¬ 
tor, printed-circuit board, 
and hybrid industries will at¬ 
tend. Among the issues to be 
explored are the latest trends 
in general wafer processing 
and printed-circuit board 
manufacturing, hybrids, 
automation, robotics, and 
automatic testing. Highlight¬ 
ing this conference will be a 
preventive maintenance 
training forum. Contact 
Cartlidge & Associates Inc., 
Suite 1014, 491 Macara Ave,, 
Sunnyvale, CA 94086, (408) 
245-6870. 


October 7-B 

Workshop on Automotive 
Applications of Mkroproces>< 
sors, Hyatt Regency Hotel, 
Dearborn, ML This work¬ 
shop is a forum on applica¬ 
tions of microprocessors to 
automobiles, trucks, vans, 
allied automotive products, 
plants, and processors. 
Topics of interest include en¬ 
gine control, engine and vehi¬ 
cle diagnostics, instrumenta¬ 
tion and display, safety sys¬ 
tems, drive-train control, 
plant process and quality 
control, and test equipment. 
For further details, contact S. 
Murtuza, Department of 
Electrical Engineering, Uni¬ 
versity of Michigan, 4901 
Evergreen Rd., Dearborn, MI 
48128, (313) 593-5028 or 

(313) 593-5420. 

October 8-11 

Electronica, Hynes Audito¬ 
rium, Boston, MA. This 
sh ow will fea tu re a w ide 
variety of personal elec¬ 
tronics equipment, including 
computers, electronic games, 
ham radios, and project ion 
TV. For more information, 
contact Northeast Exposi¬ 
tions, 824 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 739-2000. 

October 10-14 

Association of Records 
Managers and Adminis¬ 
trators (ARMA) Annual 
Conference and Exposition, 
Atlanta, GA. This is \RMA's 
twenty seventh annual meet¬ 
ing. Word processing, data 
communication, and other 
aspects of information stor¬ 
age and retrieval will be ex¬ 
amined. Additional informa¬ 
tion can be obtained from 
National Trade Productions 
Inc., 9418 Annapolis Rd., 
Unham, MD 20706, (301) 
459-8383. 

October JtJ-24 

Issue "82, Monte leone Hotel, 
New Orleans, LA. This is the 
sixth annual conference of 
Issue, an independent non- 


MICROSTAT® - Releasa 3.0 
MICROSTAT® + baZic® - PERFORMANCE 

The best just got better? MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 

BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 

FASTER EXECUTION 

Calculation time greatly reduced: 

DYNAMIC FILE ALLOCATION 

Data can be inserted, added, or deleted; 


SPECIAL PRICE: 

For a limited time get MICROSTAT plus baZic 
complete with program disk and documen¬ 
tation for each for $395.00, save $50.00! 


The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M’" and 48K of memory. Available formats: 8" SD 
disk or 5%" North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic-80^", 
North Star DOS and IBM. For more information, call 


or write: 



ECOSOFT INC. 

P.O. Box 68602 
Indianapolis, IN 48268-0602 
(317) 255-6476 



MICROSTAT Is A registered iraddmark ol ECOSOFT. IMC- 
bflZid IS a tegislflrecJ irederriark of MJCROMIKES. IhTC. 
CP/M B rogistored tradAmark ot DIGITAL RESEARCH 
Sastc-ao is a regrsiered trademafk of MfCBOSOFT 



Edix"+ Wordix has word processing 
features that our competitors are 
still dreaming about... 


$390 buys the whole dream. 


Edix Editing Features 
Up to 4 screen windows 
Up to 12 file biiffcrs 
Top'to bottom and 
side-tO'Sidc scroll!rig. 
Regular expression 

searching and translating 
Ifitra- and inter buffer 
moving and copying 
Online help 
Online tutorial 


Wordix Formatting Features 
Auto footnotes 
Auto table of contents 
Auto hyphenation 
Mulrt-lrne headers and 
footers 

Multi-column layout 
Powerfiil macros 
Data file access 


Call or write for our 
brochure. 


Requires 128K IBM PC 
Edix alone: S195 



TECHNaOOr 


Box 154 I/misviUc, Colorado 80027 503 447'9495 

m T^h.-niufc C>iiau5luilla. Ittf. 
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DEC DISK CARTRIDGES 



Genuine DEC Disks 
RL01. RL02, RK07. 
RK05-11, RP06, 
RM05 and other 
popular DEC Disks 
& Supplies. 


HflDGD SaES CQ. 

3988 McMann Rd., Cincinnati, Ohio 45245 


TOLL FREE Ordering 1-800-543-1986 
except in Ohio phone 1-513-752-6880 

Ask for free catalog 
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profit organization of SPSS 
Inc. software users and coor¬ 
dinators. Papers will address 
such topics as data analysis,, 
research training, computer 
graphics, and training 
materials and documenta¬ 
tion. Contact the Executive 
Coordinator of Issue Inc., 
POB 11385. Chicago, IL 
60611, (312) 329-2400. 

October 10-15 

Data Processing Training 
Managers' Workshop, Oak 
Brook Marriott Hotel, Oak 
Brook, IL, For details, see 
September 19-24. 


Ocfo&er 11-12 

Personal Computer Peripher¬ 
als Market Analysis, the 
Anatole, Dallas, TX. The fee 
for this seminar is $495, Fur¬ 
ther details are available from 
Future Computing Inc,, 900 
Canyon Creek Square, Rich¬ 
ardson, TX 75080, (214) 

783-9375. 

October 13-14 

Info 82, Coliseum, New 
York, NY, More than 70 soft¬ 
ware companies and 45 hard¬ 
ware manufacturers are ex¬ 
pected to display informa¬ 
tion-management-related 
equipment and software. 
Highlighting this event will 
be a Software Center featur¬ 
ing demonstrations and a 
consultation desk for visitors. 
Complete show details are 
available from Clapp & 
Poliak Inc,, 708 Third Ave,, 
New York, NY 10017, (800) 
223-1956; in New York, (212) 
661-8410, 


October 12-13 

The Future: Home, New 
York, NY, For details, con¬ 
tact the Yardcee Group, POB 
43, Harvard Square, Cam¬ 
bridge, MA 02138, (617) 
542-0100. 


October 12-15 

Distributed Processing, Mini- 
and Microcomputer Imple¬ 
mentations, New York, NY. 


For details, see September 28- 
October 1, 

October 13-15 

Advanced Electronic Data 
Processing Auditing Con¬ 
cepts, Los Angeles, CA. For 
details, see September 13-15. 


October 14-25 

Man Machine Interface, Col¬ 
umbia Inn, Columbia, MD, 
For information, contact the 
Continuing Education In¬ 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 

October 35-17 

The Second Annual Sympo¬ 
sium on Small Computers in 
the Arts, Philadelphia, PA. 
Papers, tutorials, workshops, 
a gallery display of computer- 
generated prints and plots, 
films and video tapes, and 
computer-generated music 
performances are parts of this 
event. Topics of interest in¬ 
clude computer graphics and 
animation, computer-auto- 
mated sculpture, choreo¬ 
graphy, designs, and com¬ 
puter-generated music. The 
Annual Philadelphia Com¬ 
puter Music Concert is the 
featured attraction of this 
symposium. Address inquiries 
to the Symposium on Small 
Computers in the Arts, POB 
1954, Philadelphia, PA 19105. 

October 15-19 

Video m '82; International 
Telematics and Data Banks 
Market, Palais des Festivals, 
Cannes, France, The eighth 
annual Vidcom is expected to 
attract more than 7000 video- 
communications and tele¬ 
matics professionals. Ex¬ 
hibitors from more than 60 
countries will show products 
designed for the publication, 
transmission, reception, and 
creation of telematics services, 
including terminals, composi¬ 
tion equipment, and com¬ 
munications software. Con¬ 
ference sessions will explore 
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techniques, production, and 
distribution costs for 
videotext data banks; public 
and professional applications; 
and videotext as a new adver¬ 
tising medium. Further details 
are available from Vidcom In¬ 
formation, 179 Avenue Victor 
Hugo, 75116 Paris, France; 
Tel: 505.14.03; Telex: 630.547 
MIIX>RG, 


Otfaljer 17-21 

The Thirty-first Annual Data 
Processing Management As¬ 
sociation (DPMA) Interna¬ 
tional Conference and Exposi¬ 
tion, Chicago Marriott Hotel, 
Chicago, [L. This will be the 
largest show in DFMA's 
history. More than 85 com¬ 
panies will exhibit office 
automation technologies and 
data- and word-processing 
equipment. A full conference 
program is planned. Contact 
National Trade Productions 
Inc., 9418 Annapolis Rd., 
Lanham, MD 20706, (301) 
459-8383. 


October 2S-20 

Program/Project Manage¬ 
ment: Manufacturing Indus^ 
tries, Sheraton Poste Inn, 
Cherry Hill, NJ. This seminar 
will be led by Russell D. 
Archibald, author of Manag¬ 
ing High-Technology Pro¬ 
grams and Projects. Contact 
the Continuir^ Education In¬ 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; in California, 
call (213) 824-9545. 

13-22 

Audi dug in the Contem¬ 
porary Computer Environ- 
ment, Tulsa, OK. For details, 
see September 20-24. 

13-22 

Maintainability and Avail¬ 
ability Engineering of Equip¬ 
ment and Systems, University 
of California, Los Angeles. 
This short course is for upper- 
level and product managers, 
designers, salespeople, field- 


service persormel, and for 
those involved in the manage¬ 
ment, conception, design, 
operation, and maintenance 
of equipment. Topics to be 
covered include distribution 
of times-to-repair components 
and times-to-restore equip¬ 
ment, the equipment mean- 
time-to-restore, and optimum 
preventive maintenance 
schedules for minimum total 
corrective and preventive 
maintenance cost. The fee is 
$825, which includes notes. A 
complete course outline is 
available from Continuing 
Education in Engineering and 
Mathematics, UCLA Exten¬ 
sion, POB 24901, Los 
Angeles, CA 90024, (213) 
825^100. 

October 19-20 

The Future; Home, Palo Alto, 
CA. For information, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 

Ocfofeer 19-21 

Local Area Networks, Pine- 
hurst, NC. This workshop is 
sponsored by the IEEE Com¬ 
munications Society, Com¬ 
munications Terminals and 
Communications Disciplines 
Committees. Topics to be 
covered include user needs, 
local-area networking archi¬ 
tecture, protocols, system or 
network control, security, in¬ 
stallation problems, and fault 
detection and monitoring. If 
you are interested in par- 
ddpating, you must submit a 
statement that expresses your 
interest, describes your back¬ 
ground and areas of interest or 
expertise, details your ex¬ 
perience or applications, and 
indicates which workshops 
you are interested in. Atten¬ 
dance will be limited to 100 
persons, and each attendee is 
expected to be an active 
member of the group. Com¬ 
plete details can be obtained 
from Claude A. R. Kagan, 
Western Electric Co. Inc., 
POB 900, Princeton, NJ 
08540. 



EPSON PRINTER STAND 
Discounted to $40®® 


FEATURES 

• Fits Both MX BO 
and MX 100 

• Solid Wood Core 

- Smooth Paper Flow 


• Retold Form Ptatform 


Attractive ar^d Durable 
Wood Grain Finish 


STRUCTURALLY SOUND TO WITHSTAND 
HEAVY VIBRATIONS 


See your local EPSON 
Dealer, or Send Check or 
Money Order or use Master 
Card or Visa 

TELEPHONE ORDERS: 

Call (214) 631-3732 


THE PRINTER BASE CO. 
P. O. Box 1 2205 
Dallas. Texas 75225 



QOOOODOOOOOOOOOOOOOOOOOOOOOOO 


A DA LAB la a amaN lab computer system with LARGE capabINttaa from 

i nfs FB pt Eva ME^mufBFB 

AOALAB HARDWARE PACKS MORE POWER,, .for conecling data and con* 
trolling your laboratory Instruments. It Includes a 12*blt analog voltiga Input, a 
12-bit analog vgltag* output, 6 digital ■■nta Inpulifi digital control oulpute, a 
32-bit raal-llma olock and two ie*blt timers/countarm . .ALL ON A SINGLE 
APPLE interface CARD! 

OUfCKI/O SOFTWARE MAKES IT EASY.. .Simple oommandi In BASIC give 
you control of all hardware featuraa of ADALAB. Sample prognma and eaey*to- 
UM manuals will enable you to start using your ADALAB system right away. Ad¬ 
ditional eoltware for laboratory appIlcatlcHia Is avalleble at extra cost, A com* 
plate satl-teet dlignoallo program Is Included lo assure you that all of the herd* 
were la working properly and accurately. 


^ * Savea lima by eliminating manual calculations. 

D * la easy to use because the manuals and soft ware are complete end well 
written. 

A • Sevas money by adding convenience and utility to older Instruments. 

L ■ Has a great memory to store and organize exrMirlmnntal data. 

A • la vireitlle; It worka with many different Insirufnenta. 
n • la more occuraiethen a meter or chert recording. 

Q • la fully lupixifted by a dedicted tearn of scientists. 

GREAT PRICE/PERFORMANCE.. .the ADALAB Add-on Piekego with inter¬ 
face cerd, cablea, self tost module, QUECKI/o’^^ software and manuals la 
available today for ONLY M3&. 


V 


Put a Domplata, rellab^ computer iyatam In your laboratory FOR ONLY 
S3295, including a APPLE II-*-' computer, disk drive, graphics/text printer, 
video monitor and ADALAB Add-on Package. 

Send for FREE hardware and software brochures or enclose S10 for com¬ 
plete manuals. For faataat aervlG*, call In your VISA/M ester Card order NOW. 
Dealer Inquiries Invltadt *Tradefnarks d Appla Computer, Ific. 

INTERACTIVE MICRO WARE, INC. 

P.O. Box 771, Dept B Stale College, PA 1S801 
CALL (814) 238-8294 for IMMEDIATE ACTION 


liiji 
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22-24 

EdCOM 82—The National 
Computer Conference and Ex¬ 
po for Educators, Los Angeles 
Convention Center; Los 
Angeles, CA. More than 200 
seminars, workshops, demon¬ 
strations, and exhibits are 
planned. In-depth tutorials 
and hands-on sessions will be 
held. Topics of interest in¬ 
clude computer^ided instruc¬ 
tion, administrative uses of 
microcomputers, classroom 
management, programnung, 
research applications, com¬ 
puter literacy, and authoring 
languages. Information is 
available from Jayne LaFo un- 
tain, EdCOM ^82, 2629 North 
Scottsdale Rd., Scottsdale, 
AZ 85257. 

October 24-26 

Texas Association for Educa¬ 
tional Data Systems (TAEDS) 
Dghteenth Annual Conven¬ 
tion, Villa Capri Hotel, 


Austin, TX. The conference 
theme b "Computer Literacy 
for Education, Industry, and 
the Community." Contact Dr. 
Terry Bishop, Austin ISD, 
6100 Guadalupe St., Austin, 
TX 76752. 

October 24-29 

Data Processing Training 
Managers' Workshop, Hyatt 
Regency Hotel, Tampa, FL. 
For details, see September 
19-24. 

25-27 

Advanced Electronic Data 
Processing Auditing Con¬ 
cepts, Tulsa, OK. See Septem¬ 
ber 13-15 for details. 

October 25-27 

The 1982 ACM (Association 
for Computing Machinery) 
Annual Conference, ACM 
'82, Dallas Hilton Hotel, 
Dallas, TX. Among the topics 
to be addressed are program¬ 


ming languages, artificial in¬ 
telligence, office automation, 
networks, graphics, com¬ 
puters and the handicapped, 
and operating, database, and 
distributed systems. General 
conference information is 
available from William Bums, 
ACM '62 Chairman, E-Sys- 
terns Inc., FOB 226116, 
Dallas, TX 75266, (214) 

272-0515, ext. 3916. 

October 26-2S 

The First IEEE Computer 
Society Intmiadonal Sympo¬ 
sium on Medical Imaging and 
Image Interpretation, ISMH 
'82, International Congress 
Center, Berlin, West Ger¬ 
many, This symposium b 
sponsored by the IEEE (In¬ 
stitute of Electrical and Elec¬ 
tronics Engineers) Computer 
Society's Technical Commit¬ 
tee on Computational Medi¬ 
cine. It will provide a transdis- 
dplinary forum for biomedi¬ 


cal and computer scientists, 
engineers, medical physicists, 
and physicians from univer¬ 
sities, medical centers, in¬ 
dustry, and government. 
Papers and panel discussions 
will examine a variety of 
topira, including microscope 
imaging, medical computer 
graphics, medical device 
regulation, computer-aided 
diagnosb, and image analysb 
systems. Equipment will be 
dbplayed, A thorough de¬ 
scription of ISMII '82 b avail¬ 
able from the IEEE Computer 
Society, FOB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 

October 26-2? 

Computer Graphics, Boston, 
MA. For details, see 
September 28-October 1. 

Oclofwr 26-29 

Dbtributed Processing, Mini- 
and Microcomputer Impk- 


DIGITAL DATA RECDRDERS 

FEATURES: 

• 4800 BAUD data rale (3''per 
second) • 1 ERROR in 10* BITS 

• RS-232 orTTL interlace—NO 
EXTERNAL INTERFACE RE¬ 
QUIRED • ASYNCHRONOUS 
COMM UNICATIONS-STAND¬ 
ARD "HANDSHAKING" ■ 
SPEED STABILITY-LONG 
TERM ± .1% • COMPATIBLE 
with DC-3 • Works with CER¬ 
TIFIED DATA or high quality T 
FeO AUDIO TAPES • OPTIONS: 

115v ac. 2a)v ac. 12v dc: Stand 
alone; Rack-mounlahle; 9600 
BAUD. 

The PD-1 SERIES DIGITAL DATA RECORDER continues to set new NRZ 
INDUSTRY STANDARDS. Its tachometer feertback LC stabilized motor 
circuit and heavy duty drive mechanism provide STABILITY, ACCURACY 
and RELIABILITY. You get LESS BIT DROP-OUT when capturing crucial 
information at HIGHER DATA TRANSFER RATES . at a MUCK LOWER 
COST.* 



USED IN: 

• PROCESS CONTROL • POINT-OF-SALE • TELEPHONE SWITCH LOG¬ 
GING (Call Activity and Station Message Detail) • DIAGNOSTIC SUPPORT 
(local/remote) • HARD DISC BACKUP (for personal or smalt computer 
systems) • Many Other Applications 


* An intelligent, buttered version of this device is also available. 


TO ORDER, DIAL; 

(201) 356-9200 



PEGASUS DATA SYSTEMS 

236 Lackland Drive 
Middlesex, N. J. 06846 


Model 953A EPROM 
PROGRAMMER 



■ Programs 2508. 275B, 2516. 2716, 2532 and 2732 ftve voU EPROMS, 

* Complete - no personal it v m Elutes to buy. 

• InielFigent ■ microprocessor based, programs and verifies any or all bytes, 

* RS-232 serial interface use with computer or terminal, 

* Verity efasure command - verifies that EPROM is erased, 

• Extended diagnostics - error output distinguishes between a bad EPROM 
and one which r>eeds erasing. 

■ May be used for ottremeSv reliable data or program storage. 

• Ail power on programming socket under processor control, LED warning 
light indicates when power is applied. 

■ Complete with Textool lero insertion force socket. 

* High performance/cost ratio. 

• Standard DR-25 I/O connector. 




BAY TECHNICAL ASSOC I AT CS. inc. 


NWY- 603, P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 
(601) 467-B231 
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menUtions, San Diego, CA. 
For details, see September 
2S-October 1. 

October 26-31 

The Fourth International Of¬ 
fice Trade Fair, Orgatechnik 
'02, Cologne, West Germany, 
More than 1300 companies 
from 25 countries will exhibit 
the complete spectrum of of¬ 
fice and information system 
products. Among the concur¬ 
rent events planned are the 
KTV—Congress for Text Pro¬ 
cessing, Dafta '02-Data Pro¬ 
tection Conference, and Tele¬ 
com '82 Germany—Congress 
for Telecommunications in 
Business and Industry, For 
further information, contact 
Messe- und Ausstellungs- 
Ges.m.b.H Koln, FOB 21 07 
60, D-5000 Cologne 21, West 
Germany; Telex: 8 873 426 a 
mua d, 

October 27-29 

Program/Project Manage¬ 
ment; Manufacturing Indus^ 
tries, Hyatt Regency, Austin, 
TX, For details, see October 
18-20, 

October 28-31 

Mid-Atlantic Computer Show 
and Office Equipment Expo¬ 
sition, Armory/Starplex, 
Washington, DC. This show 
is produced by Computer Ex¬ 
positions Inc,, FOB 3315, An- 
napolb, MD 21403 (800) 


368-2066; in Maryland, (301) 
263-0044, 

Octob^ 2S-31 

Applefest, Civic Center, 
Houston, TX, See September 
16-19 for details, 

October 2 

The Sixth Annual Symposium 
on Computer AppUcadons in 
Medical Care (SCAMC), 
Sheraton Washington Hotel, 
Washington, DC. Topics to 
be addressed include medical 
mformatics, health-care ad¬ 
ministration, information 
systems in health care, and ar- 
tificial intelligence in 
medicine. Panel discussions, 
workshops, applications and 
methods demonstrations, and 
commercial exhibits are on the 
agenda. Highlighting this 
show will be the final round of 
the student paper competi¬ 
tion. Information is available 
from Bruce I, Blum, SCAMC- 
Office of Continuing Educa¬ 
tion, George Washington 
University Medical Center, 
2300 K St, NW, Washington, 
DC 20037, (202) 676^85, 


November 1982 


November 1-3 

Hands-on Pascal Workshop, 
New York, NY. See Sep¬ 
tember 13-15 for complete 
details. 


November 1-5 

Digital Modal Analysis, Col¬ 
umbia Inn, Columbia, MD. 
Particulars are available from 
the Continuing Education In¬ 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 

November 5-7 

Dectronica, Arlington Park, 
Chicago, IL. See October 
8-11 for particulars. 


November 7-9 

The Seventeenth Annual 
Conference of the New York 
State Association of Edu¬ 
cational Data Systems 
(NYSAEDS), Americana 
Hotel, Albany, NY. The 
theme for this conference is 
"Moving Ahead with Instruc¬ 
tional Computing." This con¬ 
ference will address the ad¬ 
ministrative uses of micro¬ 
computers and curricular 
issues such as computer mod¬ 
ifications for the disabled. 
Hardware armlyses and pre¬ 
sentations on Logo and 
Pascal are planned. The con¬ 
ference fee is $200, which in¬ 
cludes registration, two 
nights' lodging, banquets, 
and a luncheon. For more in¬ 
formation, contact Gary 
Bruce, Program Chairperson, 
55 School St., Dele van, NY 
14042. 


7-12 

Advanced Data Processing 
Training Management Work¬ 
shop, Marriott Inn North, 
Dallas, TX. For details, see 
September 26-October 1, 

November B-10 

COMDEX/Europe, RAl Ex¬ 
hibition Center, Amsterdam, 
Holland. This show is ex¬ 
pected to attract more than 
500 exhibitors of systems, pe¬ 
ripherals, software, media, 
supplies, and services. Details 
are available from the Inter¬ 
face Group, 160 Speen St., 
FOB 927, Framingham, MA 
01701, (800) 225-4620; in 

Massachusetts, (617) 879-4502. 

November 3-10 

Hands-on Pascal Workshop, 
Boston, MA. For details, see 
September 13-15. 

November 8-12 

Personal Microcomputer In¬ 
terfacing and Scientific In¬ 
strumentation Automation, 
Virginia Polytechnic Institute 
and State University, Blacks¬ 
burg, VA. This is a hands-on 
workshop where the partici¬ 
pant designs and tests con¬ 
cepts with the actual hard¬ 
ware. The fee is $595. Con¬ 
tact Dr. Linda Leffel, C.E.C, 
Virginia Polytechnic Institute 
and State University, Blacks¬ 
burg, VA 24061, (703) 

961-4848. 


$$ READ THIS IF YOU WANT TO SAVE MONEY $$ 
ALL HARDWARE AND SOFTWARE FROM 10%-35% OFF! 


APPLE BUSINESS SOFTWARE 

Vj sic ale S189 

Versaform S299 

Supercalc S210 

DB Master S1S5 

DBMasterUtll.Pskia.2 $ 79 
Formal it ^ S275 

Pro EasywrJler Combo 
Accounting Plus tl Call 

INVOICE PLUS , for 

FMS-80.81,e2 Best 

dBASEII Prices 

VISICORP Software 


★ THE LAST ONE* 

The program that writes 
programelWEHAVEITl Call 
Last One Manual 3 25 

APPLE PERIPHERALS 
Thunderclock $125 

Mount ain Computer Prod. Cal I 
Videx Products for 

Microsoft Products Best 
Corvus Products Prices 


★ INTRO SPECIAL* 

BASIS 108 Compuler 

w/ohoios of drives Call 

Any 4 APPLE Games $100 

00 Col. Vtslealo PreBooi Call 

* NEW PRODUCT LINES * 

IBM Software and 

Peripherals 
Atari Software 
TRSSO Software 
NEC PC8001A 
ALTOS Computers 
ATARI 400 & 600 

* SPECIAL* MICROSOFT 
PREMIUM SYSTEM, inci; 
Microsoft Z-SO Card 
Microsoft ISKCard 
Videx 00 Column Card 
VIdex Soft Switch 
CP/M User e Guide 

★ DISKETTE SPECIALS* 

Maxell MD^fBox of 10) $32 
Maxella"(Boxof 10) $ 41 


Call 

for 

Besi 

Prices 


All 
* for 
Only 
$625 


COMMUNICATIONS 

Hayes Mlcromodam II $275 

H ayes Sm art Modem $235 

Hayes Chronograph $225 

Novation Apple Cal II $335 

Micro Courier $210 

ProZTerm Cali 

PRINTERS & INTERFACES 
NEC Sptnwrlter 7700/3500 Cali 
Okidata Microllne 83A $745 



Mlnimijn anlar tlDO. [^i«n cbWU ani irAAn 
srdvi maftwi. Add 2^ hr VISA nr MC. Add IV. 
rsi uiiAiAig/tniurHics/iiiMiiiiig. ups. m CUti.. 
Mni Call bb Mirity. OrAar iHuit 

Wl. WwV’frl.. Pbwiiil ckflckB ilpw 2fl dayi 
Idthar. M ^fbduetj ivittt lul miAuHUarDr't nit- 
rinly. tddpiY UBhd. CJUl cuidifili add GS laits 


IfiC. Ai Iwnd Mtiipj lit ftBhltfdd iradtfnaflij. ' 


Anadex Products V 

CCS Interface Cards I Call 

Oume and Diablo I for 

E PSO N w/G raft rax PI us | Best 
Micro Buffer il jPrices 

Grappler / 

MICRO PRO 

Wordstar $230 

Supersort $130 

Mail Merger $ 99 

Data Star S230 

Spell Star $130 

Calc Star $130 

CP/M 8" Versions Call 


COMPUTER SYSTEMS 


Xerox 820 Computer 

Call 

Xerox Peripherals 

Call 

MONITORS 


NEC Hi Res 12" Green 

$129 

NEC RGB 12" Color 

$995 

Sanyo Monitors 

Call 

Amdek Monitors 

Call 

MISCELLANEOUS 


Micro Sci Drives 

Call 

16-Sil Apple Card 

Call 

TG Joysticks/Pad dies 

Call 

ABT Keypads 

$ 99 

System Saver Fan 

$ 77 




OMMUNI 

INC. 


■^^AL 

_|tm 


1400 GRANT AVE. f NOVATO. CALIFORNIA 94947 

IMMEDIATE DELIVERY 
PHONE ORDERS CALL COLLECT 

415^892^7139 or 415-89M414 


Circle 94 on Inquiry card. 
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Event Queue 


November 9-11 

The Government-Industry 
Data Exchange Program^ 
GIDEP, McCormick Inn, 
Chicago, IL, This annual 
workshop is open to anyone 
interested in the exchange of 
technical information relating 
to engineering, failure ex¬ 
perience, reliability and 
maintainability, and metrolo¬ 
gy, For more information, 
contact the Officer-in- 
Charge, GIDEP Operations 
Center, Corona, CA 91720. 

November 9-12 

Computer Graphics, New 
York, NY. For details, see 
September 28-October 1. 

November 9-12 

Distributed Processing, Mini- 
and Microcomputer Imple¬ 
mentations, Boston, MA. See 
September 28-October 1 for 
information* 

14-19 

Data Processing Training 
Managers' Workshop, West- 
in Bay Shore Inn, Van¬ 
couver, British Columbia, 
Canada* For details, see Sep¬ 
tember 19-24. 

Nouembffr 15 

Knowledge Engineering in the 

1980s, San Francisco, CA. 
See September 13 for further 
information. 


November 15-17 

Microcomputer Interfacing, 
Design and Programming Us¬ 
ing the 780/8085/8080, 
Virginia Polytechnic Institute 
and State University, Blacks¬ 
burg, VA* This is a hands-on 
workshop with the partid- 
pant designing and testing 
concepts with the actual 
hardware. The fee is $395, 
Contact Dr* Linda Leffel, 
C.E*C, Virginia Polytechnic 
Institute and State Universi¬ 
ty, Blacksburg, VA 24061, 
(703) 961^848, 


November 15-19 

The DC Latin American Con¬ 
gress on Banking Automa¬ 
tion, ATLAPA Convention 
Center, Panama City, Repub¬ 
lic of Panama. This con¬ 
ference is sponsored by the 
Latin American Federation of 
Banks, the Latin American 
Center for Banking Auto¬ 
mation, and the Panama 
Banking Association. Semi¬ 
nars, conferences, and lec¬ 
tures will be complemented 
by exhibits of automatic 
data-processing and telecom- 
munications equipment 
related to banking opera¬ 
tions* For details, contact 
Asociacibn Bancaria de 
Panama, Apartado 4554 — 
Panama 5, Republic de 
Panam^; Teh 25-1863* 


November 16-19 

Computer Graphics, San 
Frandsco, CA. For details, 
see September 28-October 1, 

November 18-21 

Applefest, Brooks Hall, San 
Francisco, CA. See Sep¬ 
tember 16-19 for details. 

November lB-19 

The Sixth Western Educa¬ 
tional Computing Confer¬ 
ence, Kona Kai Club, San 
Diego, CA. This conference 
is presented by the California 
Educational Computing Con¬ 
sortium. It's intended for in¬ 
structors and administrative 
personnel at the college and 
university level* The theme is 
"Bringing the Information 
Age to the Campus." Papers 
win address such topics as 
student involvement in data¬ 
base design, administrative 
computing in continuing edu¬ 
cation, the educational soft¬ 
ware dilemma, and learning 
economics with a microcom¬ 
puter. Contact Professor 
Frances Grant, Center for In¬ 


formation and Communica¬ 
tions Studies, California 
State University, Chico, CA 
95929. 

November 5Q-Deeember 2 

The 1982 Autofact 4 Confer¬ 
ence and Exposition, Civic 
Center, Philadelphia, PA. 
This show is sponsored by 
the Computer and Auto¬ 
mated Systems Association 
of the Society of Manufactur¬ 
ing Engineers (CASA/SME). 
The focus will be on com¬ 
puter-aided design and manu¬ 
facturing (CAD/CAM) and 
the expanding technologies of 
c ompu ter-in tegrated m anu - 
facturing (CIM) and the auto¬ 
mated factory. Tutorials and 
sessions will address analysis 
and simulation, robotics, as¬ 
sembly, quality assurance, 
scheduling, material han¬ 
dling, and other related 
topics. Additional informa¬ 
tion is available from 
CASA/SME Public Rela¬ 
tions, One SME Dr*, FOB 
930, Dearborn, MI 48128, 
(313) 271-0777. ■ 


(n order to gain optimal coverage of your organization's com¬ 
puter conferences, seminars, workshops, courses, etc notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
PubJicatfons, POB 372, Hancock NH 03449 Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 
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T1 CCD 

■ 

Texas Instruments 

I NCORFOn A1 E.D 


New! Tl LCD Programmer. 

Hexadecimal and Octal Calculator/Converter. 

The brand new tilt-top Tl LCD Programmer can save you 
hours of work* It was designed specifically for the 
problems you do, and has features that make It Ideally 
suited for applications In computer programming, 
debugging, repair and digital logic design* 

• Performs arithmetic in any of three number bases — OCT, 
DEC^ HEX* 

• Integer, two's complement arithmetic in OCT and HEX. 

• One’s complement capability In OCT and HEX. 

• Converts numbers between OCT, DEC and HEX. 

• Fifteen sets of parentheses available at each of four 

fvmpflRQirm IavoIr 

• logical functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 

Unisource Electronics has committed to buyTFs initial 
production of this unique product* Availability is 
limitedl Order now. 


15-Day Free Trial. 

The beat way to evaluate the Tl LCD 
Programmer le to try it yourself — on the 
Job — for 15 daya. If you're not lOOVc 
eatiefled, eimpiy return it for a full refund. 
Order now by calling toll-free: 

1-800858-4580 

in Texee cell 1-aOB»745*Bft3S jUSL^ 
Lltnee open 8 am to 6 pm CST L_1 

Just give us your name, shipping address 
and Visa or MasterCard number and we 
wll] charge the tax deductlbie' $75.00 
purchase price, plus $2.00 shipping and 
handling (Texas residents also add 5'Vb 
sales tax) to your account. Or send your 
check or money order to: 

Unisource Electronics, Inc* 

P.O* Box 64240 - Lubbock, Tx. 79464 
* When u$ed for business. 
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A Weaving Simulator 


Paul W Hdser 
225 Long Meadow Circle 
Pittsford, NY 14534 


Before setting up a loom, a weaver wants to know 
what the resulting pattern will look like in the finished 
material. Using pencil and graph paper, he usually lays 
out a set of three configurations representing the tie-up, 
the threading, and the treadling of the loom, (An example 
of these input configurations, together with the resulting 
pattern, is illustrated in figure 1.) By marking these inputs 


with Xs and Os or some other combination of symbols, 
the weaver defines whether certain threads will lie above 
or below other threads. Then, by moving from points in 
the treadling to points in the tie-up to pointe in the 
threading, he can determine the final pattern in the 
woven material. 

This process is a tedious one that can require anywhere 


X □ □ X X o o 
O O X X 0X0 
O X X O □ O X 

X X □ □ a o o 


□ X o o o o o 

□ O X O O O X 

n o a X o X o 

X 0 □ o X o o 


X O G O X O O O 
000X00 ox 
□ □ X O O O X o 
0X000 X 00 


X X n X X o o 
0 0 X 0 0 X0 
O O O O O O X 

O O O O □ O o 


O □ O □ G □ O X 
000000X0 
00X 00X00 
xxnxxooo 
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0 
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o 

0 

0 
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0 0X0 
0X00 
X □ o o 
O □ O X 
0 0X0 
O X D O 

X □ o o 

O O O X 

□ 0X0 
0X00 
X Q O O 
O X □ o 

□ 0X0 

O O □ X 

X O O o 

0X00 
0 0X0 
O O O X 

X o o o 

0X00 
0 0X0 
O O O X 
O O O X 
O O O X 
O O O X 
0 0X0 
0X00 
0X00 
0X00 
0X00 
0 0X0 
O O O X 
O O O X 

□ □OX 

□ Q O X 



Figure 1: Sample output of a coarse-thread pattern produced the WEAVE program using a Diablo 1650 printer. The loom-setup 
matrices described in the text are shown as groups of Xs and Os. The threading matrix (E-matrix) runs across the top of the figure; 
the tie-up matrix (A-matrix) is the four-by-four group at the upper left. The treadlipg matrix (B-matrix) is the vertical group to the 
left, directly below the tie-up matrix. The resulting pattern is printed using asterisks (the weave pattern shown is on a different scale 
from the configuration matrices). 
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WARNING! 

Electric Power Pollution. 

Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 

Patented ISOLATORS provide 
protection from ... 

• Computer errors cause by 
power line Interferanca 

• Computer errors due to system 
equipment Interaction 

• Spike damage caused by 
copler/elevator/air conditioners 

« Lightning caused damage 
MONEY BACK GUARANTEE! 

• ISOLATOR {iSO-1) 3 Isolated S^prong sockets; Spike Suppression; 

useful for small offices, laboretortes, classrooma. ...S69 

• ISOLATOR (ISC-2) 2 Isolated 3-pfOng socket banks; (S sockets 

lota1)(; Spike Suppression; useful for multiple equipment Installa- 
tlooe.. $69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double Isolation A 

oversize Spike Suppression; widely used for severe electrical noise 
situations such as factories or large offices. $104.95 

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double Isolated 

socket banks & Oversize Spike Suppression; for the larger system In 
severe situations. $104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated Sockets; Multiple 

Spike Suppressors; For ULTRA-SENSITIVE Systems In extremely 
Harsh environments. ..$181.95 

• CIRCUIT BREAKER, any model (Add-CB).Add $9.00 

• REMOTE SWITCH, any model (Add-RS)..Add $16.00 

AT YOUR DEALERS MasterCard, Visa, American Express 

^ ORDER TOLL FREE 1 ■600-225-4878 (except AK, HI, PR & Canada) 


Electronic Specialists, Inc 

171 South Mam Straal, Bok 309 NaticX Mass 01T60 
1617} 6S& 1532 



a message 
to our subscribers 

From time to time we make the BYTE subscriber list 
available to other companies who wish to send our 
subscribers promotional materiaJ about their products. We 
rake great care to screen these companies, choosing only 
those who are reputable, and whose products, services or 
information we feef would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of 
our mailing list and look forward to finding information of 
interest to them in the mail. Used are our subscribers' 
names and addresses only (no other informatron we may 
have IS ever given). 

White we believe the distribution of this information is of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such 
promotional literature. Should you wish to restria the use 
of your name, simply send your request to the following 
address. 

BYTE Publications fnc 
Attn: Circulation Department 
70 Main St 
Peterborough NH 
03458 


from 20 minutes to an hour, depending on the size and 
complexity of the input configurations and how many 
mistakes the weaver makes. If he is not pleased with the 
resulting pattern, he may alter one or more of the inputs 
and repeat the process until he develops a satisfactory 
result, 

A weaver may not realize it, but as he lays out his pat¬ 
tern on paper, he is actually defining and multiplying 
matrices. The fact that these matrices are composed of 
elements having ones or zeros as their values gave me the 
idea of writing a program to simulate the operation of a 
loom. The program, called WEAVE, allows use of the 
keyboard to define the elements of the input matrices. 
The computer then does all the work of multiplying the 
matrices to describe and display the resulting pattern. 

All the data entry for WEAVE can be done in less than 
one minute. This is made possible by extensive use of 
INCHAR$ statements, which do not require the typing of 
Return, and by requiring definition of only the “up” 
threads. For a complex pattern involving very large 
matrices, the calculations can take several minutes, and 
the printout can take five or ten minutes. During all this 
time the user is free to do other things. The pattern that is 
finally printed out is far more accurate and intricate than 
one that could be drawn by hand in any reasonable 
length of time. 

When I wrote the original version of WEAVE almost 
two years ago, 1 owned a printer with ordy normal type¬ 
writer resolution, which was too coarse to produce 
satisfactory patterns. Recently, however, 1 purchased a 
Diablo 1650 I/O {input/output) terminal, and its high- 

Text continued on ppge 518 



Figure 2: This pattern is the back side (negative) of the pattern 
shown in figure 1. 
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Listing 1: North Star BASIC program WEAVE, which will produce a woven pattern when provided with the tie-up, threading, and 
treadling configuration of a loom. Extensive use is made of the 1NCHAR$ function, which permits single-character input without 
the need to type a carriage retam. 


1 0 
20 
30 
40 
50 
60 
70 
8 0 


REM WEAVE 

REM 

REM WRITTEN BY PAUL HEISER, PITTSEORD, NY 

REM 

REM 

!CHR$(11) \ REM 

EILL 3529,183 \ 

!"ROWS IN TIE-UP 


CLEAR SCREEN 


EILL 

AND 


3569,55 \ 

THREADING 


REM INHIBIT LL LIMIT 
PATTERNS ARE NUMBERED EROM" 


90 ! 

!" BOTTOM"\!" 

TO 

TOP."\!\! 

! \ ! 


100 

INPUT 

"NUMBER 

OE 

ROWS IN 

TIE-UP 

: ",N1 

110 

INPUT 

"NUMBER 

OF 

COLUMNS 

IN TIE-UP 

: ",N4 

120 

I NPUT 

"NUMBER 

OF 

COLUNflMS 

IN THREADING 

: ",N3 

1 30 

INPUT 

"NUMBER 

OF 

ROWS IN 

TREADLING 

: " , N2 


140 
150 
160 
170 
18 0 
19 0 
2 0 0 
2 10 
220 


30 
40 
50 
60 
70 
80 
90 
300 
310 
3 20 
3 30 
340 
350 

3 60 
370 
3 80 
390 
400 

4 10 
4 2 0 
430 
440 
450 

4 60 
470 
480 
490 

5 00 
5 10 
520 
530 
540 
5 5 0 
56 0 


\ ! \ ! "TYPE THE CHARACTER YOU WANT PRINTED " \ t 

" USE . FOR FINE THREAD" 

" USE * FOR COARSE THREAD : ", 

C$=INCHARSC0)\!C$\! 

IF C$="," THEN 210 
IF C$<>"*" THEN 140 
N9=7\N8=4\GOTO 220 
N9=4\N8=2 

INPUT"NO. HORIZONTAL REPETITIONS DESIRED ; ",M5 

INPUT"NO. VERTICAL REPETITIONS DESIRED : ",M6 

DIM A(N1,N4),B(N2,N4),E(N1,N3),F(N2,N3) 

E9$ =CHR$ C27)\M9$=E9$ + "9"\H8$=E9$ +CHR$(83)\L9 $ = CHR$(10) 
G9$=E9$ + "3"\G8$ = E9$ + "4"\R9 $=CHR$(13)\N9$ = E9$+L9$ 

B9 $=CHR$(8 ) 

!#1,H8$, 

N7 = l\ ! //I , E9$+CHR$ ( 9 ) +CHR$ (N7 ) , 

FOR J = 1 TO 3 0\!//l," " , \NEXT\ !/M ,M9$ , 

N7 = 45 

H9 $=E9$ +CHRS(31)+CHR$(N9) 

V9$=E9$+CHR$(30)+CHR$(N8) 

H5$=E9$+CHR$(9)+CHR$(N7) 

FOR 3=1 TO 100\NEXT 
! (/I , H9 $ , V9$ , H5 $ , 

!#1,G9$,R9$, 

GOSUB 7 3 0 \ ! \ ! 

GOSUB 1020\ r\ f 
GOSUB 880 

!\!"PATTERN COMPUTATIONS IN PROGRESS" 

GOSUB 1160 
P = Q 
T = 0 
FOR 
FOR 
FOR 
I F 


L=1 TO 
K=1 TO 
M= 1 TO 
P=D THEN 


M6 
N2 
N3 
5 10 
THEN 


IF F(K,M)=1 THEN !#1 
GOTO 520 
IF F(K,M)=1 
NEXT M 
FOR Q=1 TO 
! tfl,R9$,L9$, 

FOR Q=1 TO 50\NEXT Q 
NEXT K 


THEN !#1,C$ 
50\NEXT Q 


ELSE Iff! ,C$ 


ELSE!#1 


Listing 1 continued on page 516 
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Listing 1 continued: 


510 NEXT L 

580 T=T+1\1F T=M5 THEN 620 

590 FOR J=1 TO N3\!#l," ",\NEXT j\!tfl,M9$, 

600 FOR J=1 TO M6*N2\FOR Q=1 TO 25\NEXT Q 
610 !#1,N9$,\NEXT J\GOTO 450 

620 P=P+1 

630 IF P=2 THEN 680 

640 FOR J = 1 TO (M5-1 ) *N3\ ! #1 , B9$ , \NEXT\ !//I ,M9 $ , 

6 50 V5$-E9$+CHR$ C 3D)+CHR$(9)\ !//1 , V 5 $ , 

660 FOR J=1 TO 5\!#1,L9$,\NEXT\t#l,V9$, 

670 GOTO 440 

680 !#1,R9$,L9$,G8$, 

690 !#1,V5$,HB$, 

7 00 FOR J=1 TO 2 \ !//I ,L9$ , \NEXT 

710 FILL 3 529 , 1 B4\FILL 3569,184 \ REM RESTORE LL LIMIT 

720 END 

730 REM SUB TO INPUT A-MATRIX ELEMENTS 

7 40 !CHR$(11) , . , . 

7 50 ! "TIE-UP ROV7S ARE NUMBERED FROM BOTTOM TO TOP. " \ ! \ ! 

760 !"TYPE 'I' FOR THREAD UP ; TYPE '0' FOR THREAD DOWN."\!\! 
770 !"TIE-UP :"\! 

780 FOR J=1 TO N4 

7 90 !TAB(10),"COLUMN " ,%2 I , J 

800 FOR 1=1 TO N1 

8 10 I TAB(20),"ROW ",%21 , I," ; ", 

820 A$=INCHARS{0)\!A$\A(I,J)=VAL(A$) 

830 IF A(I,J)=1 THEN 850 

840 IF A{1,J)<>0 THEN 810 

8 50 NEXT I\ ! 

860 NEXT J 
870 RETURN 

880 REM SUB TO INPUT B-MATRIX ELEMENTS 

890 !CHR$(11) , ,. 

900 '"TREADLING COLUMNS ARE NUMBERED FROM LEFT TO RIGHT."\!\! 

910 '"TREADLING 

920 !"WHICH THREAD IS UP IN ", 

930 FOR 1=1 TO N2 

940 !TAB(23),"ROW ",%2I,1," ? ", 

9 50 T5$=INCHARS(0)\ !T5 $\T5 = VAL(T5 $) 

960 IF T5<1 THEN 940 

970 IF T5>N4 THEN 940 

980 FOR J=1 TO N4 

990 IF J=T5 THEN B(I,J)=1 ELSE B(I,J)=Q 
1000 NEXTJ\NEXTI 
1010 RETURN 

1020 REM SUB TO INPUT E-MATRIX ELEMENTS 

1030 !CHR$(11) , , 

10 40 '"THREADING ROWS ARE NUMBERED FROM BOTTOM TO TOP. "\ ! \ ! 

1050 !"THREADING :"\! 

1060 !"WHICH THREAD IS UP IN ", 

1070 FOR J=1 TO N3 

1080 rTAB(23),"COLUMN ",%2I,J," ? ", 

109 0 T6$ = INCHARS(0)\ IT6 $\T6 = VAL(T6 $) 

1100 IF T6<1 THEN 1080 
1110 IF T6>N1 THEN 1080 
1120 FOR 1=1 TO N1 

1130 IF I=T6 THEN E(I,J)=1 ELSE ECl,J)=a 
1140 NEXT I\NEXT J 
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Lisfirig 1 caithnited: 



1150 

RETURN 



1160 

REM SUB 

TO COMPUTE 

1170 

FOR 1=1 TO 

N1 


1100 

FOR J=1 TO 

N4 


1190 

IF A{I,J)= 

0 THEN 

128 

1200 

FOR K=1 TO 

N2 


1210 

IF B(K,J)= 

0 THEN 

127 

12 20 

FOR M=1 TO 

N3 


1230 

IF E(I,M)= 

0 THEN 

126 

1240 

F(K,M)=B(K 

,J)*A(I 

, J) 

1250 

IF F(K,M)= 

1 THEN 

F(K 

1260 

NEXT M 



1270 

NEXT K 



1 2B0 

NEXT J 



1290 

NEXT I 



1300 

RETURN 




PATTERN 


0 

0 

□ 

*E(I,M) 

,M)=1 ELSE F(K,M)-D 


BYTE Clearance Sale 


The installation of new microcomputer systems at BYTE allows us to sell some of our old 
equipment. The items for sale have been used for varying lengths of time, but are all in 
working order (except as noted). All units are sold as is. Prices are FOB Peterborough, New 
Hampshire. 

Three high-performance word-processing subsystems for use with a microcomputer, 
each consisting of a: 

Scion Scroensplltter memory-mapped S-100-bus video-display board 

Scion parallel-port keyboard 

Scion Wordsmith text-editing software 

Ball Corporation green-phosphor video monitor. The units are all in excellent 
condition. 

Price: SI200 each, $3000 takes all three. 

Shaffstall EDI7700 phototypesetter floppy-disk interface for use with Compu- 
graphic Editwriter-series typesetting equipment, including standard ASCII translation soft¬ 
ware. (This device reads and writes phototypesetter disks with textual data transmitted or 
received through a serial RS-232C link.) Excellent condition. 

Price: $8500. 

Pensee Pascal MIcroengIne computer system, including UCSD Pascal ver¬ 
sion 3.0, 16-bit microprocessor, two Shugart 800R single-density 8-inch floppy-disk drives, 
and two RS-232C serial ports. Good condition. 

Price: $2000. 

For more information, contact: 

Jon Swanson at BYTE Publications Inc., 70 Main St., 

Peterborough, NH 03458. 
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Figure 3: Sample outputs of a fine-thread pattern produced by 
the WEAVE program. Both front and back patterns are shown. 


Text continued from page 514: 

resolution capability prompted me to rewrite the pro¬ 
gram* This article demonstrates the results. Weavers who 
have seen the outputs have been amazed at the ease and 
accuracy with which weaving could be simulated by the 
micr ocompu ter * 

North Star BASIC Program 

WEAVE begins with FILL statements that disable the 
line length limitation of North Star BASIC. This dis¬ 
abling is necessary to prevent BASIC from inserting car¬ 
riage returns at unwanted locations. Since you will want 
to print many more than 132 characters without a car¬ 
riage return, North Star BASIC's maximum line length of 
132 is not enough. 

The FILL statements shown apply to a copy of North 
Star BASIC that has been relocated to memory address 
0000. Because the program uses so much memory for the 
storage of matrix elements, it is not feasible to locate 
BASIC any higher in memory. In my Processor Techno¬ 
logy Sol computer, I use a DOS (disk operating system) 
that has been relocated to hexadecimal FOOO to get it out 
of the contiguous user-memory area. 


Weavers are amazed at how 
accurately weaving can be 
simulated by a microcomputer. 


The program is written around the use of a Diablo 1650 
printer. The Escape sequences defined in lines 250 
through 270 are used for the various carriage and paper 
movements required by the program. 

Both the treadling (B-matrix) and the threading 
(E-matrix) are normally elemental building blocks that 
are repeated many times in the generation of the woven 
material. These elemental blocks carry aU the informa¬ 
tion required to completely define the resulting pattern. 
WEAVE requires the user to input only one such block, 
but the resulting printout can contain as many repetitions 
of each as desired by changing the variables M5 and M6. 

Line 170 of the program permits the user to select either 
a fine or a coarse weaving pattern corresponding to the 
use of fine or coarse threads on the loom. Fine patterns 
are created with the character, while coarse ones use 
the In both cases, the horizontal and vertical incre¬ 
mental spadngs for the Diablo are set to appropriate 
values. Examples of both fine (figure 3) and coarse (figure 
1) patterns accompany this article. As you can see, the 
program will first print out the pattern as it will appear 
on the front side of the material, then print the back side 
pattern. 

The final pattern is computed in the four nested 
FOR . . . NECT loops in lines 1170 through 1290. In the 
printout (lines 430 through 670), the variable P defines 
whether the front side or the back side is to be printed. 
The back side is, of course, simply the negative of the 
front side. 
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Conclusion 

It is important to relocate BASIC to an address as low 
as possible in memory to provide maximum room for the 
matrices used in WEAVE* Even at a load address of 0000 
you will find yourself bumping into the end of memory 
when you attempt to run very complex patterns. In 
weaving books you will find complex patterns involving 
combinations of input matrices as large, for example, as 8 
by 8 (for tie-up), 8 by 330 {for threading) and 8 by 150 
(for treadling). With one byte for each element in these 
matrices as well as one byte for each element of the result¬ 
ing pattern matrix, you would need more than 53 K bytes 
just for the matrix elements. 

In a way, this problem points up a significant limita¬ 
tion of BASIC. Each matrix element involved in WEAVE 
can have only one of two possible values: 1 or 0. But a 
full 8-bit byte is required to store each element because 
BASIC cannot easily treat data at the bit level* Although 
it is beyond my ability, writing WEAVE in machine 
language would allow the program to handle much larger 
and more intricate patterns** 


Additional Notes 

A-Matrix 

The A-matrbc is called the tie-up by weavers. 

It is usually, but not always, a square matrix. 

It can be 4 by 4, 6 by 6, 8 by 8, 10 by 10, 12 by 12, 16 by 
16, or any other size depending only upon the number of har¬ 
nesses on the loom. 

It is usual, but not necessary, for half the threads in each 
column of the matrix to be '"up" and the other half ”down/' 
‘Vp'' in the program is indicated by a 1, while ‘down * is in¬ 
dicated by a 0* 

B-Matrix 

The B-matrix is called the foot treadling by weavers. 

The treadling is very flexible and may actually be changed 
by the weaver in the course of the weaving process merely by 
changing the pattern of his foot motions. However, he mill 
normally decide on a treadling pattern (or a succession of 
such patterns) before starting to weave so as to be able to 
predict the resulting design in the woven mateiiai 

The B-matrix will always have the same number of col¬ 
umns as the A-matrix. 

The treadling is normally a repetition of elemental blocks 
or a repetition of a sequence of such blocks. 

E-Matrix 

The E-matrix is called the threading pattern by weavers. 
It represents the configuration of threads implemented on 
the loom, and it cannot be easily altered during the weaving 
process. 

The E-matrix contains the same number of rows as the 
A-matrix and, like the B-matrix, may be made up of 
repetitive blocks or a repetitive sequence of blocks. 




A solid state 
disk emulator for your 
APPLET TRSBO*% SI00, 
or SS50 computer 

w A FAST mass Storage device. Speeds up 
any program requiring disk access. 

• No head seek time, no moior startup lime, 
no moving parts. 

• Standard 25 6 K bytes of storage expandable 
to 1 megabyte. 

• independent regulated power supply. 

• Automatic power faUiiie detect and battery 
backup. 

• Hardware error detection a nd vvrite protect. 

• Only 4 bytes-ports of address I/O space used 

• Hardware optimized tor block transfers 
and access. 

• Drivers, diagnostics, and utilities software 
provided. 

• Certified to comply with Class B limits 

m ■ ^ ^ rules. 

PION,inc. 


Introductoiy 
Price $1095. 

plus tax and shipping 


SEND FOR 


BROCHURE 

Identify your model. 


Tel. (617)648-1717 


74 Appleton St., Arlington, MA 02174 


♦Trade Mark Apple ♦"Trade Mark Tandy Corp. 


Circle 506 on Inquiry card. 
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Turn Your Apple II into 
a Storage Oscilloscope 

Capture "impossible" signals with an intelligent scope. 


Larry Korba 
301 Fifth Ave, 
Ottawa, Ontario 
KlS ZN4 Canada 




(Ic) 

VWVX/ 


Figure 1: The sampling concept. Figure la 
shows a simple arrangefnent for sampling, 
figures lb and Ic compare the results of 
sampling at high and low rates. Sampling 
at a rate less than twice the frequenc}/ of 
the input signal (figure Ic) produces a type 
of error called aliasing. 


With some simple additional hard¬ 
ware and software, an Apple II 
microcomputer can function as a 
storage-type oscilloscope ideally 
suited for transient, low-frequency 
signal display. An Apple II provides 
reasonably high-resolution graphics 
(160 by 280 pixels on high-resolution 
graphics page 1) and can be easily 
equipped with a Mountain Computer 
A/D + D/A board, an analog-to- 
digital and digitahto-analog con¬ 
verter. 

If you have ever tried to display a 
transient, low-frequency signal on a 
standard oscilloscope, you know the 
meaning of frustration. Often 
{assuming you can even trigger on the 
signal of interest) it may recur only 
once every five seconds or so, far too 
infrequently for you to view the 
trace; or you may want to observe 
the events that occur just prior to the 
trigger event—a rather difficult task 
using a conventional oscilloscope. 

Sampling Theory 

The application described here is a 
sampling system; that is, the input 
signal is sampled at regular intervals. 


It is therefore prone to the pitfalls of 
such an approach. Figure 1 illustrates 
the concept of a sampling system. As 
switch SI toggles on and off at a rate 
of f^, the sampling frequency of the 
system, capacitor C stores the sample 
result between sampling times. As 
long as the sampling frequency is 
greater than twice the highest fre¬ 
quency component of the input sig- 
naif the output of the system is rep¬ 
resentative of the input {see figure 
lb). For engineers in the crowd this 
might sound familiar; it is called the 
Nyquist criterion. 

You may wonder what happens if 
there are frequency components in V; 
greater than the sampling rate. This 
situation is illustrated in figure Ic, 
where a sinusoidal signal is sampled. 
The result is a signal resembling the 
input waveshape; however, the out¬ 
put frequency of the waveform is 
much less than the input signal. This 
effect is called aliasing. Just as a per¬ 
son would use an alias to disguise 
identity, so in a sampling system the 
input signal has its frequency dis¬ 
guised. 

To minimize aliasing, an antialias- 
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Figure 2i Schematic diagram for connecting the 6522 versatile interface adapter to the 
Apple IFs bus. 


and contains negligible components 
in the aliasing range, the sampling 
system will accurately represent the 
Input signal. On the other hand, if the 
input signal is periodic, the aliasing 
effect can be used to advantage to 
display a signal that would normally 
require a much higher sampling rate. 
This effect is used in sampling 
oscilloscopes where very-high-fre¬ 
quency signals can be displayed by 
aliasing the signal down to within the 
bandwidth of the display electronics. 

Hardware 

Besides the Apple II equipped with 
a Mountain Computer A/D + D/A 
board, this application uses a 6522 
VIA {versatile interface adapter) 
timer. The timer is used to generate 
interrupts at regular {sampling) inter¬ 
vals. In figure 2, connection of the 
timer to the Apple ITs bus is illus¬ 
trated. The main problem to be 
solved is the proper synchronization 
of the 6522 clock and the Apple IFs 
device-select pulses. This is achieved 
with two one-shot multivibrators. 

The 6522 has 16 addressable 
registers to control 2 timers, 2 1/0 
{input/output) ports, and 4 control 
lines (see description of the 6522 VIA 
in RockwelFs R65C?0 Hardware Man¬ 
ual, pages 6-1 through 6-33). For this 
application, timer 1 is configured for 
continuous-interrupt mode. This in¬ 
terrupt is used to signal the moment 
an input sample must be taken. 

The Mountain Computer board is 
used to perform an 8-bit analog-to- 
digital conversion of an input signal 
over an input-voltage range of ™5 to 
+ 5 volts (V). The actual conversion 
requires about 10 microseconds {^s), 
so it is possible to measure 16 input 
signals (through a built-in input 
multiplexer) in less than 200 ^s. An 
input channel is read by accessing its 
address twice. The first reading starts 
the data conversion, the second reads 
the converted result. 


ing fOter is usually inserted at the in¬ 
put to the switch to ensure that the 
frequency components of the input 
signal are restrained to the Nyquist 
rate. Antialiasing filters are simply 
low-pass filters that have very steep 
transitions from pass band to the cut¬ 


off frequency in order to maximize 
the usable input frequency range. 

An alternate approach is to use no 
antialiasing filter at all. The major re¬ 
quirement for this method is knowl¬ 
edge of the input signal. If it is known 
that the input signal is well behaved 


Software 

Three programs are used for this 
application: Scope, Trace, and Ad- 
code (see listing 1). Scope is an Apple¬ 
soft BASIC program that controls the 
overall operation of the oscilloscope. 
Adcode and Trace are 6502 assembly- 
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30 Models oi Ertclosuras 
Assembled and rested 
Quosl'CoQic Motherboards 
Power Supply 
Card cage and guides 
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& reset switches 


6" Floppy Main/Frame 


8" Disc Enclosure 


Phase/ao Desk + Mainframe 


Write or call for our 
brochure which includes our 
application note; 
“Building Computers — 

A Recipe" 


INrEGe4ND 


8620 Roosevelt Ave. • Visalia* CA 93291 
209/733-9288 

We accept BankAmerlcard/Vlso 
and MosterChorge 


Listing 1: The stamge-oscilloscope programs for the Apple IL The Scope control pro¬ 
gram (listing la), written in Applesoft BASIC, accepts single-letter input commands to 
set up the interrupt-handling routine and the signal with the proper scales. 

Listing Ilr is an assembly-language program called Adcode, used to set up timer 1 of the 
6522 versatile interface adapter to generate interrupts at regular intervab and to handle 
mterrwpte as they are generated. The assembly-language program Trace (listing Ic) is 
first used fo scale the input data from the Adcode routine and then display it on high- 
resolution graphics page I. 

Listing la 




7 0$ - CHHS (^|i CTOL-I3 

U PftlTir ADC ODE, OS JO " : REH 

11 PHIHT DS; "BLOAD TRACE.OBJO* 
la TlrtE - PflTR% » OiLVUI » IJiHDS * "A" 

19 RGB GET SL3T HUHBER FOR THE \/D CARD 
ttrpUT -SLOT ROBBER FDR A/D ' i SLOT 
rr StJXt < I THEN GOTO 20 
IF SLOT > 5 THER GOTO 20 
GDSUa 2S5 

PftlRT "IBPlJT COMMAND" 

GET AS 
PRINT AS 

"M- THEB 
‘•T- THEN 
-S' THEN 
“P" THEN 
■L" THEN 
-R- THEN 
-B" THEN 
-C- THEN 

-E* THEN GOTO 200j END 


LOAD ASSEB PRGBS 


20 

30 

40 

50 

90 

100 

110 

12D 

130 

140 

150 

ISO 

110 

175 

180 

135 

190 

200 

2SS 

200 

270 

2S0 

100 

305 

310 

315 

320 

330 

140 

350 

1S5 

ISO 

170 

400 

410 

420 


GOSUB 300: 
GDSUB 400: 
GOSim 500: 
GDSDH SOOi 
GOSQB 700: 
GOOUB 800; 
GOSUB 1500: 
GDSDB 25 5: 


REB 

REM 

REM 

REM 

REM 

REM 

REM 

HEM 


HE LP 

SNEEP 

SErriNCS 

PRETRIG 

LEVEL 

RUN 

MODE SET 
CHANNEL 


SERVICE CHANNEL CBD 


IF AS 
IF AS 
IF AS 
IF AS 
IF AS - 
IF A$ =* 

IF A$ - 
IF AS - 
IF AS - 

GOTO 90 r HEM L30P 
END : HEM SERVICE END COMMAND 
INPUT “RECORDING CHANNEL “jCHANl: REM 
IF CHAN5 > IS THEN GOTO 25S 
IF CHAN% < 0 THEN GOTO 255 
POKE 15393rSLOT * IS + CHANI: RETURN 
TEAT : REB SERVICE HELP CBD 
PRINT -H-HELP,T-3WEEF TIME,P-PRETRIGGEH* 

PRINT “L-L E VE L* B-S ETTINGS,R-H EC OR D“ 

PRINT *M“I40DE 

PRINT "T, P,L,M ARE FOLLOWED BY ARGUMENT fllQUEST' 
PRINT ^ ENTER 2.5 TO 1000 FOR T“ 

PRINT “ 0 TD 255 FOR P" 

PRINT " S* C| OR A FOR N' 

PRINT “ I TO 254 FOR L“ 

PRINT “ FOLLOWED BY + OR ^ FOR SLOPE* 

RETURN 

input “SWEEP fiBE “iTiBEi REM 
IF TIME < 2.5 THEN GOTO 400 
IF TIME > 1000 THEN GOTO 400 
430 TIME - TIME * 50 
440 POKE 15395, INT f^TIME / 25*5 
POKE 16395, INT (TIME / 2561 
RETURN 

TEXT I REM SETTINGS DISPLAY 
PRINT “94EEP- “,|TIBB / 50J 
PRINT -PRETRIG- -rPRTRl 
PRINT “TRIG LVL- »,LVL|,POLS 
RETURN 

INPUT “pRETRICCeR- -^PHTR1 
IF PRTRi < 0 THEN GOTO 700 
IF PHTRA >255 THEN GOTO 700 
POKE 16392,PRTRl: REM SAVE PRETRIGGER 
RETURN 

INPUT "TRIGGER LEVEL “jLVH: REM SERVICE LEVEL GHO 
IF LVLl < 1 THEN GOTO 700 
IF LVLl > 254 THEN GOTO 700 


450 

460 

500 

510 

515 

520 

550 

600 

610 

620 

540 

550 

700 

710 

720 

725 

710 

740 

750 

750 

770 

780 

800 

602 

305 

120 

330 

840 

850 

370 

375 

380 

881 

390 

1000 

lOlQ 

llOQ 

1170 

1290 

1300 

1310 


SERVICE TIME COMMAND 


TNT (TIME / 256n * 2S6 + .05J * SGN (TIME / 256) 


POKE 15394,LVL% 

INPUT “POLARITYt + / - ) - “j POLS 

TP POLS - •+“ THEN GOTO 770 
IF POLS • THEN GOTO 780 

GOTO 730; REM OTHERWISE LDDP 
POKE 15556,0: RETURN 
POKE 15656,128; RETURN 
HGR ; REM SERVICE RUN CMO 
HCOLOR- 7: HPLO^f 0,0: CALL 62 4 54 
IF TIME - 0 THEN GOTO 890 
GOSUa 1700 
GDSUB 14 DO 

IP PEEK (16390) ^ 0 THEN GOTO 875 
IF PEEK ( - 15384) > 128 THEN GOTO 1000 
GOTO 340 
GOSU8 1100 

IF MDS - *S* THEN RETURN 
GOTO 860 

PRINT -NO SWEEP SET": GOSUB 400; GOTO 800 
POKE 49374,64; REM TURN OFF IHTERRUFr 
RETURN 

PRINT -displaying, SWEEP* ".TIME / 50: REM 
CALL 20480: HEM SWEEP LINE 
IF PRTRI « 0 THEN GOTO 1120 
HCOLOR- 1 

HFLOT PRTRI, 0 TD PRTRI, 159: BEM DRAW PRETRIGGER 
1320 LI = INT (159-9 * LVL8 / 13): REM SCALE LEVEL 
1330 HPLOr 1,L1 TO 256,LI 

1350 IF MDS » "S“ THEN RETURN : REM CHECK FOR SINGLE STEP 
1360 GOSUB 1400 
1370 return 

1400 POKE 16655*0: HEM RESET COUNTER 

1405 CALL 16334: HEM IN IT INTERRUPT 

1406 REM IF MODE-CONriNUOUS,DON^r WAIT FOR TRIGGER OR PRETRIGGER. 

1407 IF MDS = -C- THEN COSUS 1500 
1410 PRINT -WAITING FOR TRIGGER* 


DUPLAY STORED DATA 
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\jirciti 404 mi inquiry cara. 


listing I confmu^ci; 


Listing lb 


lAib POKE 1^3 90,12 9; tlE'1 SET RE^DY 
1*120 RETURrJ 

150 0 INpiJT "SI'JGLE GOHTINUIJUS IMJTO A HETURH 

ItOO poke 163^2,0: POKE l'519l,120: SE^i SET PRETRIG’^O \W0 TRIG ON 
l^iO PRTRl = 0 
1^>2CI RETURN 

REN POT IN HOH ANIJ VERT Altt5 
1700 ElGQLOfl= 0: FOR L - Q TO 240 STEP 20 
1710 RPLOf I, 159 ro I, 15f5 
1720 UEltr I 

1710 FOR I ^ 0 ro 159 STEP IS 
174 0 RPLQT D, I ?0 l,,Ii HEJCT I 
1750 RPLOT OpSO TO 7,SI; RETURN 


DOOD 

1 

* 

THIS IS ENTEHRUPr SERVICE PHDCRA'fl TO 

QOOO 

2 

* 

BE USED WITH NOUNTAIN HARDWARE^9 AD-DA BOARD 

OODO 

3 

A 

INT^HRUPrS ARE GENERATED OY V 6522 TmER IN SLDI 5 

0003 

4 

ft 


0000 

5 

* 

WHEN AN INTERRUPT DCCURE THE DESIRED AD 

0000 

6 

A 

CHANNEL IS READ AND STORED IN THE STORAGE AREA ARRAY, 

000 0 

1 

A 

IF READY IS 0,RD READ OCCURS. 

00 0 0 

Z 

A 

IF READY then DATA IS CONTIH DALLY STORED IN A RELAY 

0000 

9 

h 

EF THE INPUT DATA 113^ ASOVE THE TRIGGER LEVEL 

DO 00 

10 

A 

THEN THE AD DATA IS WRITTEN INTO ARRAY iONLY FOR 

0000 

11 

A 

THE NUMBER OF CHARACTERS INDICATED BY THE PRETRIGGER 

OODO 

12 

A 

AiiDUNT, 

0000 

13 

A 

ONCE ALL THE DATA IS COLLECTED, READY, TRIG AND AN IN 

0000 

14 

A 

SOFT COUNTER ARE ZEROED, THE TtNERl INTERRUPr IS 

0000 

IS 

A 

TURNED OFF TO ALLOW FAST USER THROUGHPUT 

noODj 

s 15 

A 

"COUNT 1' INDICATES THE START POINT OF DATA 

0000 

17 

A 

EgUATES 

onoo 

10 

A 

INPUTS ARE: 

00 00 

19 

A 

READY INDICATES READY CD START 

OODO 

20 

A 

TRIG INDICATES TRIGGER LEVEL 

0000 

21 

A 

MAXCN! INDICATES PRETRIGGER LEVEL 

nooo 

22 

A 

nCLA INDICATES TINEHl INTERRUPT TINE 

onoo 

21 

A 

nCHA HI BYTE OF TINER 1 

0000 

24 

A 

POL indicates trigger POLARITY 

000 0 

2S 

A 

CHNL channel of V3 BOARD TO READ 

oooo 

26 

A 


0000 

27 

A 

OUTPUTS ARE: 

oooo 

28 

A 

READY INDICATES WHEN ALL DATA IS COLLECTED 

0000 

29 

A 

ARHAY2 STORES THE 2S5 DATA SYTES COLLECTED 

DOOOl 

: 30 

A 


OlFFi 

: 31 

EHQ^H EQU $a3FF 

03FE 

: 32 

IRQAL EQU $01FE 

C0D4i 

! 33 

TICL EQU $CQD4 

CODSi 

34 

nCH EQU SCOOS 

CODOi 

; 15 

ACH EQU SCODO 

CODD; 

: 35 

IFH EOJ $C0DD 

CODE! 

: 37 

lER BQU $C0DE 

OOCOi 

i 30 

INTER eOU $C0 

00401 

! 39 

INT0I9 E0U $40 

OQOOi 

; 40 

* 



4000 

4000 

4001 
40DS 
4005 
4009 
4005 
4007 

4007 

4008 


4C Dt] 
4C ES 


ENTRY POINT NQT USEO 


OBJECT FILE N\NE IS ADCODE.ORJO 

41 ORG 54000 

41 42 START JNP I N IT 

41 43 JNP |RtT2 

44 * 

45 * USER ALTERABLE BUFFERS 
45 * 

47 READY D3 1 16390 READY INDICATOR 

48 * O-ROT HEADY,120- READY 

49 TRIG DS 1 16391 TRIGEflHED INDICATOR 

50 * 3- XOf TRIGERRED,12B, TRIGGERED 


4008: 

SL 

.AAXCWr 

DS 

1 

16392 

PRETRIGGER AMOUNT 

4009: 

S2 

CHNL 

DS 

1 

16391 

SLOr*16+CHANN0L 

40 OA: 

53 

TRLVL 

DS 

1 

16394 

TRIGGER LEVEL 0-255 

4009; 

54 

Tic LA 

DS 

1 

16395 

TIMER VALUE 

4Q0C: 

5S 

rlCHA 

DS 

1 

16196 

TIMER VALUE HI 

4Q0D: 

56 

* 





4000; 

S7 

ARRAY2 

DS 

256 

16397 


410D; 

50 

* 





410D;00 

59 

SAMPLE 

DFB 

$0 0 

TEMP SAVE AREA FOR SAMPLE 

410E:00 

60 

COUNT 

DFB 

$0 0 

COUNT 

TO END GF SAMPLE 

410F:00 

51 

COUNT 1 

DFB 

$00 

16655 

CYCLING LOOPS GUNTER 

4110:00 

62 

POL 

DF8 

too 

16656 

TRIG POLARITY 


4Ul 
4iU 
4112 
4113; 
4114 i 
4114: 
4114; 

4 n 4: 8A 
4115: 48 
4115;9S 
4117:4B 
41L9;AD 
4L1S:10 
41 ID:OA 
411E;10 
4120; 4C 
4123;AD 
4125; 
4126;AE 
4129:SD 
412C:EA 
412D:EA 
412E : £A 
412F;EA 
4110;EA 
4131:SD 
4134:9D 
4137: 

41 17: 
4117:AD 
413AiDO 


0- +VE PDLrSaO- -VE TRIG 


INTSRV 


DF6 
DFB 
□ FB 


r5tA 
PH A 
TYA 
PH.A 


$00 

sot> 

$00 


63 * 

54 INDl 

55 1ND2 

56 rtAXCNl 
67 * 

69 * INTERRUPT SERVICE 
69 * 

>0 

71 

72 

73 


16557 INDICATES READY FOR TRIG 
internal ready INDICATOR 
INVERTED MAX COUNT 


GET X AND Y 

AND save on stack 

ACC SAVED IN ADDR $45 


DD 

CO 

74 



LDA 

IPS 

GET FLAG 

03 


75 



BPL 

INTW 

RETURN IF NOT TIMERl TNTEftfiUPf 



76 



ASL 

A 


03 


77 



SMI 

INTX 

IF TlMl COHT 

C9 

41 

70 

INTW 

JMP 

Rtll 

OTHERWISE RETURN 

D4 

CO 

79 

INTX 

LDA 

TICL 

RESET TIMER FLAG 



en 


GET 

SAMPLE 



09 

40 

01 



LDX 

CHNL 

GET CHANNEL 

BO 

CO 

02 



LDA 

$C080, X 

GET SAMPLE 



83 



NOP 





84 



NOP 





85 



NOP 


WAIT FOR CGNVERSIDN TO FINISH 



86 



NOP 





8“ 



IP 



00 

CO 

as 



LDA 

$C0B0,X 

GET DATA 

OD 

41 

89 



5TA 

SAMPLE 

SAVE FOR LATER 



90 

*! 







91 

A 

SEE 

IP HEADY FDR DATA COLLECTION 

06 

40 

92 



LDA 

READY 


03 


91 



BNE 

INTY 

CONT IF READY 


Listing I continued on page 524 


SUPEIBRAIN n 

A. ^ 


PRICE ^ ^ 
BREAKTHROUGH 




Intertec Data Systems' new 
SuperBrarn II has all the 
features of the former 
SuperBrain, plus: 

" Impressive Graphics capability 
• Below‘the-line descenders and 
reverse video 

' Faster, enhanced disk operating 
system 

•Battery operated real-time clock 
•Microsoft Basic at no extra 
charge 

A SUPERBRAIN 11 Jr. . , . $1,8B5 
350K Disk-64K RAM 
SUPERBRAIN 11 QD. . , $2,275 
^ TOOK Disk-64K RAM 
A SUPERBRAIN II SD _ . $2,655 
1.5 MB Disk-64K RAM 
10 MB HARD DISK . . . $2,995 
(Includes Interface Cable) 

List Cost 
ASTARGRAPH. ^3,390 $ Call 

^ Includes 350K Disk-64K RAM. 
Emulates Tektronix’^'* 4010 
Graphics Terminal, 
Supports SAS'Graph and all 
Tektronix Plot 10 Software 
All Micro Pro"^*^ Software 
50% Off List 

List Cost 

WordStar, , . . 495 $ 257 

MailMerge , . , , $ 150 $ 78 

CalcStar 295 $ 153 

Call for Similar Discounts on 
Other Micro Lines 8t Primers 



Ordering Information: Money Or¬ 
ders, Cashier Checks or Bank 
Wires Welcome. Personal or Com¬ 
pany Checks, allow 15 days to 
clear. Surface Freight Standard 
F.O.B. Origin. Include your tele¬ 
phone number. No COD's, please. 
Prices are subject to change 
without notice. Order desk hours 
are 9 to 5 CST. 

CALL OR WRITE 
{214) 931-9069 



Micro 


16990 Dallas Parkway • Suite 151 
Dallas, Texas 75248 

3wP*iBr»ifi \i M HtdiitPrad Trodfemaik * urK PrcirmBd. 

If lBrt4c Dala. SyiiDfiii. E xiHidid Mkrrjfiiv □iimd 

el T+iliflUH. 
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Circle 164 on Inquiry card. 


CHOOSE... 

An Apple Desk 



A compact Bi^Level desk ideal for the Apple corn- 
putef system. This 42" x 29Vt" desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optlonai Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail- 
abie on the 52" x 29'/i" version of the Appie desk. 

A Universal Micro Desk 



The Universal Micro desk accommodates the 5-100 
type microcomputers. The desk is available in four 
siaes: 17.75 inchj 19.0b inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20,75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 

A Mini Rack 



Mini racks and mini micro racks have standard vent¬ 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 46", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 

A Printer Stand 



The Universal printer stand fits the; 


Listing 1 continued; 


413C? 4C 

C9 

41 

94 


JKP 

RTIl 

OTHERWISE EXIT 

AlWi 



95 

i 




il39i 



96 

‘ CHECK 

IF IKTERKALLY 

HEADY 

413F:AO 

12 

41 

97 

iicry 

LPA 

1ND2 



6E 


98 


BED 

INT02 

JUST STORE MORE tP NOT 

4144: 



99 

* CHECK 

IF 8IGHAL PRIGEHRED 

4144;AD 

07 

40 

100 


LDA 

THIG 


4147:D0 

45 


101 


9HE 

INTO! 

STORE DATA IF TRIG 

414^t 



102 

• 3EE IF READY FDft TRIG 

4149;AD 

11 

41 

101 


LDA 

INDl 


41 4C: 3(J 

20 


104 


8H1 

INfOC 

JUMP IF ready 

414E;AD 

10 

41 

105 


LDA 

PCL 

CFtECX POLARITY 

4151:PO 

10 


106 


aEQ 

INTOa 

JUMP (F +VE 

4153:AD 

oo 

41 

107 


LDA 

SAMPLE 

CHECK FOR INPr > TRIG 

41S6:CD 

OA 

40 

108 


C^IP 

TR LVL 


4159:9Q 

57 


109 


BCC 

tNTn2 


4150 ;A9 

30 


no 

INTOA 

LDA 

1893 


4150:80 

11 

41 

111 


STA 

INDl 

SET UP [HDlCATCfl 

4150:4C 

92 

41 

112 


JfflP 

INT02 


4H3:AD 

□ D 

41 

111 

1HT09 

LDA 

SAN RLE 


4l€6;CO 

OA 

40 

114 


CUP 

TRLVL 


4159:90 

FO 


US 


acc 

IKTOA 

CHECK FOR INPr<TRIG 

4158: 4C 

82 

41 

lie 


JHP 

INr02 

OTHERWISE COMTIHUE 

415CI 



117 

* CHECK 

TRIGGER LEVEL 


415E:AD 

ItJ 

41 

lie 

IK roc 

LDA 

PDL 

check POL 

4171?10 

09 


119 


a PL 

ENT 00 

JMP IF i-VE 

4173:AO 

OD 

41 

120 


LDA 

SAMPLE 


4175?CD 

OA 

40 

L21 


CrtP 

fa LVL 

CHECK FOR -VE TRIG 

4179:90 

OB 


122 


acc 

IHTOE 

JUMP IF TRIG 

4l7a:4C 

83 

41 

123 



INT02 


4l7e:AD 

OD 

41 

124 

IHTQD 

LDA 

SAMPLE 

CHECK FOR +VE TRIG 

4iai!CD 

OA 

40 

125 


CrtP 

TR LVL 


4184:90 

2C 


126 


9CG 

INT02 

JUMP tF not trig 

413'J:A9 

30 


127 

INrOE 

LDA 

1580 


4188:BD 

07 

40 

128 


9TA 

TRIG 

INDICATE TRIGGERED 

4190;4C 

02 

41 

129 


1KP 

INT02 


41BE:AD 

08 

41 

UO 

IMTOI 

LPA 

C OUWT 


419t:CD 

11 

4t 

111 


CMP 

KAXCNl 


4194; 90 

19 


132 


acc 

INTOIA 

JUMP IF PRETRIG DONE 

4196:A9 

00 


133 


LDA 

#00 


4193;80 

07 

40 

114 


STA 

TRIG 

ZERO BUFFERS 

4190:80 

06 

40 

13S 


STA 

BEADY 


4198:80 

oe 

41 

136 


STA 

COUNT 


4iAi?ao 

u 

41 

137 


STA 

[NOl 


41A4: BD 

12 

41 

138 


STA 

[NP2 


41A7:A9 

40 


139 


LDA 

ttNTDiS 


41A9? SD 

oe 

CO 

140 


STA 

I EH 

Dt SABLE rNTERRUPTS 

41AC:4C 

C9 

41 

14L 


JMP 

RTll 


4lAF?eE 

oe 

41 

142 

rHTQlA 

INC 

COUNT 

POINT TO NEXT STORE LOCATION 

4183:AO 

OF 

41 

143 

rHl’02 

LDA 

COUNT 1 


4185:AB 



144 


FAY 



.4185;CO 

08 

40 

14S 


CMP 

MAXCNT 


4139;90 

05 


146 


BCC 

INTO 3 

JUMP tF NOT ENOUGH 

4188:A9 

80 


147 


LDA 

IS80 


4180:80 

12 

41 

148 


STA 

tKD2 

SET SBT UP INDICATOR 

41Cfl?AD 

00 

41 

149 

rwTOl 

LDA 

SAMPLE 

GET SAMPLE 

41C3: 99 

00 

40 

ISO 


STA 

ARRAY 2, Y 

SAVE DATA IN ARRAY 

41C8!eE 

OF 

41 

ISl 


INC 

COUNTl 

INC STORE POINTER 

41C9;68 



152 

RTIl 

PLA 



4lCAiA8 



IS3 


TAY 


RESTORE REGISTERS 

41CB;68 



154 


PLA 



41CC:AA 



1S5 


TAX 



41COIA5 

4S 


LS6 


LDA 

64 5 

RESTORE ACC 

4ice : 40 



157 


HTI 



41D0; 



158 





41DD:7S 



159 

|H!T 

SEl 



41D1;A9 

41 


160 


LDA 

KINTSnV 


4103?8D 

FF 

03 

16L 


STA 

IRQAH 

SET UP INTERRUPT VECTOR 

41D5:A9 

14 


162 


LDA 

|>INTSRV 


4108:80 

FE 

03 

161 


STA 

IRQAL 


4108 :A9 

00 


164 


LDA 

too 

SET UP USER BUFFERS 

4100;80 

06 

40 

L6S 


STA 

REA DY 


41SD;80 

OF 

41 

166 


STA 

COUNT 1 


41S3:aD 

08 

41 

167 


STA 

COUNT 


4186?8D 

07 

40 

168 


STA 

TRIG 


4189!A9 

00 


169 

IHIT? 

LDA 

too 


41EB:19 



170 


CLC 



41ECj|:0 

08 

40 

171 


S0C 

MAXCNT 


4UF;8D 

n 

41 

172 


STA 

MAXCNl 

SAVE INVERTED PRETRIG 

41Fa: 



173 

* 




4lF2?A9 

CO 


174 


LDA 

#SC0 

SET UP ACR 

4ie-4; eD 

D8 

CO 

175 


STA 

ACft 


41P7:AD 

00 

40 

176 


LDA 

TIC LA 

SET UP TIMER 1 

41PA:80 

04 

CO 

177 


STA 

TlCL 


4trP;AD 

oc 

40 

178 


LDA 

TIC HA 


4200:80 

D5 

CO 

179 


STA 

TICH 


4203:A9 

CO 


180 


LDA 

IINTEN 

ENABLE INTERRUPTS 

4205:80 

DE 

CO 

lai 


STA 

lER 


430S:DB 



192 


CLD 



4209:58 



183 


CLI 



420A:GO 



184 


RTS 




Centronics 700's 
Dec LA 34 
NEC Spinwrifer 
Lear Siegler 300^5 


Diablo 1600^5 & 2300"s 
T.l. 610 & 820 
Okidata Slimline 
Anadeii 9500"s 


*** SUCCE^Sr-Ut, ASSEiaLlfj MQ ERRORS 


Delivery in days on most styles in stock. Dealers 
inquiries invited. 


a^ECXRorsiic s^jstems 
FURfSHTURE 
COMR^N'd 

17129 S, Kingsviaw Avenue 
Carson, California 90746 
Telephone: (213)538-9601 


COD0 

ACH 

4000 

ARR.AY2 

410F 

COUNT 1 

CODE 

lER 

4112 

IMD2 

4189 

TN1T2 

41AF 

INTOIA 

41B2 

[NTD2 

4163 

I NT 00 

416E 

INTOC 

40 

tNTDIS 

CO 

INTEN 

4123 

INTX 

41 3F 

IHTY 

4113 

MAXCNl 

4008 

MAXCNT 

41C9 

RTIl 

410D 

SAMPLE 

40 OC 

TIC HA 

CDD4 

TlCL 

400 A 

Tfi LVL 




4009 

CHNL 

41DE 

COUNT 

GOOD 

IFR 

4111 

INDl 

4ID0 

I NIT 

4188 

INTO! 

41C0 

INTOI 

4150 

INTOA 

417E 

IHTOD 

4186 

tNTOE 

4114 

INTSBV 

4120 

INTW 

03FF 

IROAH 

03? E 

IRQAL 

4110 

POL 

4006 

READY 

74000 

START 

C005 

ncH 

4008 

TIC LA 

4007 

TRIG 
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listing 1 continued: 




40 

1NT7IS 

CO INTEN 

03FE 

taQ.AL 03FF 

IROAH 

4000 ST^RP 


4005 

READY 

4007 TRIG 

4ooa 

naxcnt 


4059 CHflL 


400A 

Trt LVL 

4003 TLCLA 

4Q0C 

tic HA 


4000 


4100 

SAiHPLR 

41OE COUNT 

41 OF 

COUNT 1 


41n P7L 


4Ul 

DtDl 

4112 END2 

4113 

M.AXCNl 


4114 INT-iRV 


4130 


4123 INTX 

41 7F 

INTY 


4153 TJflTOA 


4157 

INTOa 

41 5E INTOC 

4I7E 

INTOD 


41515 IRTOE 


41 BF 

INTOl 

41AF INTO! A 

4102 

INTOa 


41-20 t!(t01 


41C9 

RTIl 

41D0 tNtr 

41E 9 

iNirz 


COO 4 TiCL 


CaD5 

ncH 

COOS ACR 

CODD 

IFR 


COOE teR 








Listing Ic 








0000; 

L 


LST ON 





0000; 

2 

* mis 

PR0GRA:4 uses 

THE APPLESOFT HIGH 




0000: 

3 

* RESOLUnOM GRAPSI 

C SUBROUTINES TO DISPLAY 



000 0: 

4 

* rtiE 

OUTPUT OF TKE 

RECORDING STAGE OF 

the scope PH OCR 


0000: 

5 

* THE 

INPUTS TO THIS PROGRAM ARE; 




OQOO: 

15 

A 

1. ARRAY2-rrtE 

ARRAY IN WHICH THE 

\/D DATA IS STORED 


0000: 

7 

A 

BY rue INTERRUPT SERVICE ROUTINE 




OOOO; 

a 

m 

2* COUNTl-THE 

OFFSET INTO AHRAY2 

POINTING rO THE 


OOOO: 

9 

* 

FIRST BYTE OF 

THE LAST R EC OR DUNG 




0000: 

10 

* THE 

OUTPUTS ARE: 





0000: 

u 

* 

1, ARRAY2-mE 

255 VALUES OF ARR\¥2 ARE SCALED TO FIT THE 1^0 

HIGH 

000 0: 

12 

* 

HGR SCREEN 1* 





0000; 

17 

# 

2. AHHAYl-V SORTED ARRAY OF AHRAY2 VALUES SORTED 


0000: 

14 

§r 

FOR VERTICAL 

DISPLAY ON THE 2B9X150 HI RES SCREEN 1 


0000: 

IS 

* 

3. A DISPLAY 

OF THE RECORDED DATA 

, ON THE APPLE SCREEN 


OOOOi 


# 






0000; 

17 

• GENERAL EQUATES 





0000: 

la 

if 






OOOO; 

19 

* HI RESOLUTION GHAPRlC ROUTINES 




0000; 

20 







F51A: 

21 

BLIN 

EQfiJ $F53A 

LINE WRITS 




F4S7; 

22 

NPLOT 

EOU $F457 

POStTIDN DOT 




00E;4: 

23 

SETHCOL ECU Se4 

COLOUR flYTE LOCATION 



0000: 

24 







0000; 

25 

* EIJUATSS FOR SUFFERS IN ADCOQE 




0000: 

26 

* 






4000: 

27 

AFtHAra eou 54000 





410F: 

20 

COUNT 1 EQU S41DF 





OOOO: 

29 

a 






0000; 

30 

i 






0000: 

n 

‘ START OF PROGRAM 





0000: 

12 

* 







-- SEXT OeJECT FILE JJA'lE tS TflA'^E-OBJO 


5000: 



33 


ORG 

05000 


5000:4C 

07 

51 

34 


UNP 

STA RT 


500 3; 



35 

* USER BUFFERS 


5003:00 



36 

CtR 

DfB 

$00 

X COCHD COUNTER 

5004;00 



37 

CPRl 

DFB 

$00 

tNP*JT DATA INDEX 

50 05: FF 



3G 

ARRAY1 

DFB 

$FF 

SAVE AREA FDR OLD DATA 

5006: 



39 


DS 

255 


5105; 00 



40 

OUTLl 

DFB 

$00 

DIV OUTPUT 

5106; 00 



41 

OUT A 

DFB 

$00 

INPUT rO DIVIDE 

51Q7:AD 

OF 

41 

42 

START 

LDA 

COUNT 1 

GET DATA INDEX 

51QA:00 

04 

50 

43 


STA 

CTRl 

SAVE FOR INDEXING DATA 

510D:AO 

05 

50 

44 


LDA 

ARRA Y1 


5llO:C9 

FF 


45 


CAP 

ISFF 

CHECK FOR FIRST TiaHE THRU 

5112 ; F 0 

22 


45 


SCO 

CLR 

IF BYTE =FF,CLEAR 

S114:A9 

00 


47 

STl 

LDA 

too 


5115:80 

03 

50 

48 


STA 

CTR 

ZERO COUNTER 

5119: 20 

GD 

51 

49 


JSR 

CALC 

adjust input data 

511C:20 

43 

51 

50 

LOOP 

JSR 

ERASE 

ERASE OLD LONE 

51 IP : 20 

GO 

51 

51 


JSR 

DRAW 

DRAW NEW LINE SEG 

5122:AD 

03 

50 

52 


LDA 

CTR 

GET OUTPUT PTH 

5125;C9 

FF 


53 


CiHP 

1255 

IF NOT POINTING TO LAST BYIE 

5127: 90 

F3 


54 


BCC 
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5129:AE 

04 

50 

55 
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LDX 

CTRl 
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512C:AC 

03 

50 

5G 


LDY 

CTR 

GET OLD DATA POINTER 

5l2F;flD 

00 

40 

57 


LDA 

ARRAY2rX 
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05 

50 

58 


STA 

ARHAYl,Y 


5115:50 



59 
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5116: 



50 
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5U6:A2 

FF 


61 
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SET UP LOOP COUNT 
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00 


52 


LDA 
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05 

50 

53 

CLRLP 

STA 
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^ERO ARRAY 

5170:CA 



64 


DEX 


POINT TO NEXT LOCATION 

SllEiDO 

FA 


65 


SHE 
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14 

5L 

55 


7^P 

STl 
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5143; 



67 
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5147:A9 

7F 


68 

ERASE 

LDA 

(127 

SET WHITE 

5145:05 

E4 


59 


STA 
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5147;AE 

03 

SO 

70 
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71 
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05 

50 

72 


LDA 
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57 

F4 

73 
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50 

74 
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75 


INX 
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05 

50 

76 
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GET DATA 

5159:0A 



77 


TXA 



515A:A2 

no 


78 


LDK 

no 
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515C:20 

3A 

FS 

79 


1SR 

HLTN 

DRAW LINE RTS 

515F;50 



80 


RTS 



5150: 



91 

* DRAW 

NEW LINE 


5150:A9 

00 


B2 

DRAW 

LDA 

(0 

SET BLACK 

5152:55 

E4 


83 


STA 

SETHCDL 


5164:AE 

04 

50 

84 


LDX 

CTRi 


5157: AC 

03 

50 

85 


LDY 

CTR 

READY TO SAVE NEW AS OLD 

515A;BD 

OD 

40 

85 


LDA 

ARRAY2,X 

GET NEW DATA 

51 5D: 99 

0 5 

50 

07 


STA 

ARRAYl,Y 

STORE AS OLD 

5170:AO 

00 


08 


LDY 

too 


5172:AE 

03 

50 

09 


LDX 

CTR 

get current POS 

5175:20 

57 

F4 

90 


JSR 

HPLOT 


5178:EE 

04 

50 

91 


INC 

CTRl 

POINT TO NEXT INPUT i^YTE 

S17B:AE 

04 

50 

92 


LDX 

CTRl 

POINT TO NEXT BYTE 

517E:RC 

OD 

40 

93 


LDY 

ARRAY2,X 

get next data 

SLSliEE 

03 

50 

94 


INC 

CTR 

POINT TO NEXT POSITION 

51S4;A0 

03 

50 

95 


LDA 

CTR 

GET X COORD 

5137:A2 

00 


95 


LDX 

100 


5159: 20 

3A 

F5 

97 


JSR 

HLIN 


51 aC : AO 



93 


RTS 



5180: 



99 

* CALCULATE 

159-1*(INPUT data)/13 


Call for Mil’s late 
price reductions. 


Ask about our ** QED " d iscounts* 

VISA and MattorCard orders accepted. 

VIDEO TERMINALS 

VTlDODECscope.$ TSir 

VTIBX Personal Computing Option 2395 

VT 101 O ECscope ...*.. 1195 

VT131 DECscope. 1745 

VTU2DECBCope. 1995 

ADM 3A [dumb lermlna!).. 595 

ADM 5 {dumb with visual attrihutesj 645 

AOM 31 (two page buffer) ... 1095 

ADM 21 (fu)| edltlng/visuel attributes) 690 

ADM 32 (ergonomic ADM 31).. * 

AOM 36 (DEC system termlnaU........ * 

ADM 42 (&-page buffer available). * 

Tl 940 (high performance, 1-page buffer) 1650 

Basel tine Esprit... 575 

Hazel tine Executive 80 Mode) 20._ 1345 

Hazel tine Executive 80t/1odel 30 1695 

Hazeltine 1500 (dumbterminal). 825 

GRAPHICS TERMINALS 

VT 125 (DEC ReGI S firmware).......... 3280 

VT 100 {Tektronix 4010 emulation) 3250 
ADM 3A (Tektronix 4010 emulation) 1795 
ADM 5 (tektronlx 4010 emulation) 1S4S 

VTlOO w/TI 810 plot, (Tektronix emu.) 5920 

300 BAUD TELEPRINTERS 

LA 34-AA DECwriter IV 1095 

Diablo 630 RD (letter quality)..^^....*,.^ 2295 

Disbio 630 KSR (letter quality)......_ 2695 

Tl 743 (portable thermal printer). 1190 

Tl 745 fport./buill'in couplsr).. 1485 

T) 765 iport,/bubble/b-i coupler)*,.,.. 2595 

600 BAUD TELEPRINTERS 

Epson MX-80. 645 

Tl 825 KSR Impact..*,.*....*... 157D 

Tl 825 KSH pkg........ 1795 

1200 BAUD TELEPRINTERS 

Epson MX-100..... 895 

LA 120 RA (receive only)..,*... 2095 

LA 120 A A DECwriter IJ I,.. 2295 

LA too RO letterprin ter . 1937 

LA 12-A {pGn./fnodem|icoup1er). 2840 

T[ 783 {portable thermal printer).. 1645 

Ti 785 (port.^built-in coupler)..... 2270 

Tl 787 (poft./ir^temal modem). 25S5 

TJ 810 RO impact ... 1545 

TlSlOHOpkg.... 1795 

Tl 820 RO impact. 1850 

TI820nOpkB,... 2025 

Tl 820 KSR impact.... 2025 

Tl 820 KSR pkg.........* 2195 

Lear Siegler 310 ballastic .. 1945 

2400 BAUD 

Dataproducts M 200 (2400 baud)_ 2910 

DATAPRODUCTS LINE PRINTERS 

0 300 {300 Ipm Band Printer).. 5455 

B 600 (600 1pm Band Printer)... 6930 

8 1000 {| OOO Ipm Band Printer). 11330 

SP 1500 {1500 Ipm Band PrIn ter).... „* 19700 
I Controllers available for most minis & micras) 

ACOUSTIC COUPLERS 

A/J A242-A (300 baud o rig. J . 242 

A/i 247 {300 baud o ri g.). 315 

Vadl c VA 3413 (300/1200 orig.) 845 

MODEMS 

G DC 103 A3 {300 baud Bel I) . 39 5 

GD C Z02S/T (1 ZOO ba ud 8 el 11. 565 

VA 3213 (BeM 212^A comp.).. 825 

VA 3451 {arig./an£. triple modem),,*,, 885 

VA 3455 {1200 baud orjg./ans.) 770 

VA 2450 ( Bell 201 comp.) „ .. ,** 725 

VA 103 (300 baud modemphone). 235 

"Please call for quotation. 

AppIicatkmB SpeciaHsIs & Distributors 
Computer Terminals, Deripber^ & Systems 

New York: 

516/621-6200,212/767-0677,51S/449-3959 
Oulside N.Y.5,: 800/645-6530 
New Jersey: 201/227-SSS2 
Ohio: 216/464*6688 


Listing I on page 526 


September © BYTE PubUcations Inc 525 



















































Listing 1 continuedi 


Sl&Di 



IQf) * SCALtNC FOR THE DtSFLAV 


519D: 



101 cal: 

EQ^J 

• 



Si80:AE 

04 

so 

102 

ldk 

CTRl 

POINT TO START OF 

INPUT DATA 

5190:AO 

00 


103 

LD7 

150 0 

LOOP 256 TINES 


5192:BD 

OD 

40 

104 LODPl 

LDA 

ARnA¥2,X 

3ET DATA 


5195: SD 

06 

51 

105 

STA 

OUTA 

SET UP POR CALC 


5190:20 

C9 

51 

106 

JSR 

OIVIB 

orv 8Y 13 


5190:20 

89 

51 

107 

JSR 

*iULT8 

rtULT RESULT A't 9 


519E: 20 

El 

51 

108 

JSR 

OtVl 



IIAIjAD 

06 

51 

109 

LOA 

CUTA 

GET REMAINDER 


S1A4:C9 

07 


liO 

CI4P 

107 



51Afi:90 

03 


111 

9CC 

CALCl 



SlARiEE 

05 

51 

112 

INC 

OUT LI 

INCR OLTr^UT 


5148:33 



113 CALCl 

SEC 




51AC:A9 

9P 


114 

LDA 

1159 

sua TRACT RESULT PR ON 159 

51AE:E0 

05 

51 

IIS 

SBC 

DUTLl 



51dl:9D 

OD 

40 

IL6 

STA 

ARRAY2,X 



5li34:£a 



117 

IRX 




5135: 93 



lie 

0E¥ 




5136:DO 

D.A 


119 

BNE 

L30P1 

LOaP 255 TINES 


5L93:S0 



120 

RTS 




5109:98 



121 •lULTB 

TSfA 




5104:48 



122 

PrtA 


SAVE Y ON STACK 


5100:AO 

03 


123 

LDY 

103 

SET UP LOOP COUNT 


518D:0e 

05 

51 

124 HULTL 

ASL 

OUTLl 

NULT 3Y 2 


SlCOiOE 

06 

51 

125 

ASL 

OOTA 

NULT BY 2 


51C3:88 



126 

□ ET 


OICR LOOP COUNT 


51C4:P0 

F7 


127 

SHE 

HULTL 



S1C8: 68 



123 

PLA 


GET Y 


51C7:A8 



129 

TAY 


RESTORE 


51C&: 60 



130 

RTS 




51C9: 



131 * atVIDE BV 

13 



SLC9:A9 

00 


132 DIVi3 

LDA 

too 

ZERO RESULT 


5lCB:ap 

05 

Si 

133 

STA 

OlJTLl 



SlCEiAD 

06 

SI 

134 

LDA 

OOTA 

GET DIVIDEND 


51D1:C9 

8? 


135 

CNP 

1130 

CONPAHE AGAINST 10*13 

5103:90 

OE 


136 

HCC 

01VI 

JUNP IP <130 


S105:AD 

06 

51 

137 

LDA 

0UT\ 



51D0: 38 



138 

SIC 




5L09;£9 

92 


139 

SBC 

tiio 

SUBTRACT 130 FROA 

IN FT 

51D8:3D 

06 

51 

140 

STA 

OUTA 



5iDE:A9 

04 


HI 

LDA 

no 



5180:80 

OS 

51 

142 

STA 

own 

SAVE PART OF RESULT 

51E3;9S 



L43 DIVl 

TYA 




51S4t 49 



144 

PRA 




51E5: An 

00 


145 

LDY 

too 



51E7: 39 



146 □IV2 

SEC 




SiE8;AO 

06 

51 

147 

LDA 

OUTA 

GET INP-JT 


51EBJC9 

OD 


148 

CHP 

til 

CHECK IF DIVIDEND 

TOO SNALL 

SIED:90 

09 


149 

BCC 

DIV3 

EKTT IF DIV<U 


5lE£:e9 

OD 


150 

sac 

113 



51F1:8D 

06 

51 

151 

STA 

□UTA 



5lF4:Ce 



152 

IN¥ 




51P5: 10 

FO 


153 

a PL 

01V2 

ALWAYS JUNP 


51FT:98 



154 DIV3 

TYA 




S1F9:13 



155 

etc 




51F91 6D 

05 

51 

156 

ADC 

OUT LI 

ADO LOOP COUNT TO 

R ES ULT 

51 PC:8D 

05 

51 

157 

^TA 

OUT LI 

SAV£ RESULT 


5 IFF;60 



158 

PLA 


RESTORE Y REG 


5200:A8 



L59 

TAY 




5201:60 



160 

RTS 




5202: 



161 

LST 

ON 




*** SDCCESSPUU ASSEHEU; NO 6RHOHS 


5005 AKRAITl 
5L16 CLR 
500< CTRl 
51P7 aiV3 
F457 HPOOr 
5100 MOLTL 
£4 SETHCOL 


4000 ARHMfZ 
51 3A Cl^LP 
51E3 DtVl 
51 SO 

5152 LOOP! 
51 OS OUTA 

5114 sri 


SlAB CAOCl 
41 OF COONTl 
51C9 D1V13 
5143 ERASE 
sue LOOP 
5105 OUTLl 
5107 START 


519D CALC 

5003 era 

51E 7 01V2 
r 53 A HLlnt 
510 9 ^ILILfO 
25 U9 RTSl 


language routines for interrupt han¬ 
dling and graphics display functions, 
respectively. 

The Adcode program has two en¬ 
try points. You call the routine com¬ 
mencing at the label Start to initialize 
buffers used by the interrupt subrou¬ 
tine and set up the interrupt vector 
and all registers controlling the opera¬ 
tion of timer 1, The label Intserv in¬ 
dicates the start of the interrupt- 
service routine. This is the point to 
which program control eventually 
passes when an interrupt occurs. A 
flowchart for this program is shown 
in figure 3; key labels are indicated. 

The overall purpose of Adcode is 


to read converted analog data and 
store it in a 256-byte array {Array2), 
Start of the data-record period is in¬ 
dicated by the Ready indicator byte. 
Once this byte is set to hexadecimal 
80, the interrupt routine will store 
converted data in Array2 on future 
interrupts until the input signal 
satisfies the trigger requirements. 
When the trigger occurs, more data is 
stored in the array to allow display of 
the data following the trigger. This is 
done by collecting a number of data 
points equal to 256 minus the pretrig¬ 
ger count. 

This interrupt-service routine 
allows a maximum sampling rate of 


approximately 8 kilohertz (kHz)^ 
which leaves about 50 percent of the 
processor time for execution of thi 
Scope program. 

Scope is an Applesoft BASIC pro¬ 
gram that provides a method foi 
altering the controls of the display, h 
provides for input of certain func¬ 
tions by way of single-letter com¬ 
mands: 

T; (sweep-time setting) indicates the 
number of milliseconds (ms) pei 
horizontal display division; 
ranges from 2,5 to 1000 ms/divi- 
sion, 

P: (pretrigger amount) a number be¬ 
tween 0 and 255 that indicates th< 
number of samples to be displayec 
before the trigger event occurs, 

L: {level and slope) a number be 
tween 1 and 254 that indicates the 
level and slope at which the trig 
ger occurs (the slope is either + oi 
—, to indicate which way the in 
put singal should pass through the 
level to indicate a trigger), 

S: (settings) a display of the present 
sweep time, pretrigger amount, 
trigger level, and polarity, 

H: (help) provides a list of commands 
and a brief description of each, 

R: (run) starts the recording process. 
M: (mode) allows the selection of a 
variety of triggering modes, in 
eluding continuous, automatic, 
and single sweep. (Continuous 
mode will display the contents of 
the storage buffer as it is filled; no 
attempt is made to trigger on the 
input signal. Automatic mode will 
attempt to trigger on the input 
signal and display the data using 
the pretrigger information; once 
another trigger occurs, the process 
is automatically repeated. In the 
single-sweep mode, only one trig 
gered recording of the input data 
will be made and displayed; the 
p rogram then returns t o inpu t 
command mode.) 

C: (channel) allows the user to 
change the selection of the input 
A/D channel for recording; the 
user can select from channels 0 to 
15, 

E: (end) will end execution of the 
Scope program, returning control 
to the Applesoft monitor. 
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fSB22 ^ 
^ INTSRV J 




SAVE 

REGISTERS 



READ A/D 
CHANNEL 



SAVE DATA 

FOR LATER 

IN SAMPLE 




IIMD2 INDICATES 
THAT ENOUGH PRE- 
TRIGGER DATA HAS 
SEEN STORED I 



Figure 3: Flowchart of the interrupt-service routine within Adcode (see listing lb). This routine stores data in Array2 until the trigger 
conditions are met and the post-trigger samples are accumulated. 
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Figure 4: Examples of printed output of the Scope program (the same image is seen on 
the Apple U's screen). The vertical divisions along the left side of the display represent 1 
volt per division. The horizontal scale is indicated on the text line of the display. 


When the RUN command is givei 
and automatic mode has beei 
selected, the timer is set and enabled 
and the message WAITING FOI 
TRIGGER appears on the screen 
The ready indicator is also set, allow 
ing the Intserv routine to start storing 
converted data and look for a trigge: 
at the appropriate time. If, during th< 
recording process, any key of th« 
Apple keyboard is depressed, contro 
is passed back to the command por 
tion of the program to allow decoding 
of the character entered. When the 
recording cycle is finished, the read> 
indicator is reset, and the message 
DISPLAYING SWEEP = xx is dis 
played on the video display. The 
number xx is the horizontal time-scale 
factor in milliseconds per division 
Control now passes to the Trace sub 
routine. 

The other commands are processec 
in a straightforward fashion. The first 
action performed by the Trace sub¬ 
routine is scaling of the input data for 
display within the 160 vertical divi 
sions of the Apple's screen. Since the 
data can have one of 256 levels and 
the display screen is only 160 pixels 
high, the input data must be appro¬ 
priately scaled for display. The Trace 
program uses two 256-byte data buf¬ 
fers, one containing the data just 
recorded and the other containing the 
data last displayed, Applesoft graph¬ 
ics subroutines are called to erase the 
old data on the screen and display the 
newly acquired data on a point-by- 
point basis. Once all 255 lines have 
been drawn on the screen, contro 
passes back to the Scope control pro¬ 
gram. 

It is possible to write an Applesoft 
BASIC program to scale and display 
the data; however, display of a single 
trace would take several seconds. 
This assembly-language version takes 
less than a second to trace the stored 
waveform on the Apple's monitor. 


Application 

The Apple II storage oscilloscope is 
best suited for display of low-fre¬ 
quency, transient signals. To use the 
program, simply enter RUN 
SCOPE, Scope will be loaded and it, 
in turn, will load the object files for 
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The MICROMINT Z8 BASIC 
COMPUTER/CONTROLLER board repre¬ 
sents a milestone in microcomputer price- 
performance. It is cheap enough to be 
programmed directly in a high level lan¬ 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4” by and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two paralle! 
ports, plus a variety of other features. Us- 
ng a powerful Z8 microcomputer chip and 
Z6132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com¬ 
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

The price, in single guantity, a tiny $795, * 
Optional power supply 
-t-5,- 1-12 and-12V) $35. 

Please include $4 for shipping and handling. 

Call Mioromint for quantity pricing 


Z8 MICROCOMPUTER 

• On board tiny BASIC Interpreter. 

■Parallel and serial IfO ports. 

•6 Interrupts. 

RS-232 CONNECTOR 

■ Just attach a CRT terminal and Immediately write 
control programs in BASIC. 

4K BYTES OF BAM 
•Z6132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 

SWITCH SELECTABLE BAUD RATES 
•110-9600 BPS. 

FULLY EXPANDABLE 

• Data and address buses available for 124K memory 
and I/O expansion. 

• 2 onboard parallel ports. 

• 7.3728MHZ crystal for fast control opera tions 
JUMPER SELECTABLE MEMORY OPTIONS 

•4K RAM, 2716 or 2732 EPROM operation. 

LOW POWER 

•Consumes only 116 WATTS at -t- 5, -f-12 
and ■12V (optional power supply available). 


To Order: 

Calf Toll Free 
1-800-645-3479 

For Information Call 
1-516-374-6793 


MICROMIHT INC. 

917 Midway 
Wnadmere, N.V, 11598 




pr Circle 307 on inquiry card 

As featured In Byte Magazine, July, August, 1981 


Mic^'omint will put both a 
computer development system 
nd an OEM dedicated controller 
in the palm of your hand 
fpr only $195. 












Listing 2: Sample execution of the Scope 
program. 

JRUN SCOPE 

SLOT NUMBER FOR fl/D 4 
RECORDING CHANNEL 1 
INPUT COMHflNO 
P 

PRETRIGOER- 110 
INPUT COMMAND 
t 

TRIGGER LEUEL ISS 
POLAR I TV I + / _ j . _ 

INPUT command 

SHEEP TIME 3 
INPUT COMMAND 
H 

H-HEL P j T=^SWEEP TIME- P= PRETRIGOER 
L=LEVEL f S^SETTINGS p R = RECaRD 
M'=MODE 

TrP^L.M ARE FDLLDNED BV ARQUEMENT REGUEST 
ENTER 2»5 TO 1000 FOR T 
0 TO 255 FOR P 
S. Cw DR A FOR n 
1 TO E54 FOR L 

FOLLOWED BY + OR - FOR SLOPE 
INPUT CQflMAWD 
H 

SINGLE 5' CONTINUOUS Cw AUTO A A 
INPUT COMMAND 
S 

5WEEP= 3 

PRETRIG= no 

TRIG LULa 105 

INPUT COMMAND 
R 

WAITING FOR TRIGGER 

DISPLAYING. 5NEEP= 3 


the two 6502 assembly-language pro¬ 
grams, Ad code and Trace. Listing 2 
shows a sample mn of the Scope pro¬ 
gram. Examples of the display are 
shown in figure 4. 


Further Improvements 

The major advantage of the system 
is the software triggering. You can 
make trigger-point determination as 
complex as necessary. It is possible, 
for instance, to arrange a trigger at a 
sudden peak or trough of the input 
signal simply by saving two previous 
samples and indicating a trigger when 
the last data point is larger or smaller 
than the present sample and the sec- 
ond-to-last point. With some soft¬ 
ware changes, you can also store 
more than 256 bytes of information, 
allowing display of data long before 
or long after the trigger event. How¬ 
ever, increasing the complexity of the 
interrupt-service routine may mean 

increasing its execution time, which 
will decrease the maximum sampling 
rate possible. 

Data can be written to disk or tape 
for later recall, display, or analysis by 
special routines (e,g., spectral 
analysis). You can get a multitrace 
facility by altering Adcode and Trace 
to handle multiplexing of input data 


and displaying multiple lines. 

To improve the vertical resolution 
of the scope display, the time and 
voltage axes can be interchanged. 
This will provide a total potential 
vertical resolution of 280 pixels 
(although only 256 points will be 
used), but only 192 sample points can 
be displayed at a time using high-res¬ 
olution graphics page 2. 

Conclusion 

The program and hardware de¬ 
scribed above will convert an Apple 
II computer into a digital storage 
oscilloscope. This system provides a 
scope useful for capturing low-fre¬ 
quency, transient signals (maximum 
sampling rate of 8 kHz). Higher- 
frequency periodic signals can be 
displayed; however, the input-fre¬ 
quency range must be known before 
recording the signal. Many changes 
are possible using the present pro¬ 
gram structure to tailor the instru¬ 
ment to a user's particular need,* 



VEYTEC, INC- 


AUTHORIZED DIABLO DISTRIBUTOR 


"PIEW" DJABLO 620 SPl FRlPiTERS 
RECEIVE OHLY 

STANDARD RS-232C $1150 

(Pictured Below) 


DIABLO 630 PRinTERS 
STANDARD R102 SERIAL RO $ 1995 

STAriDARD R104 SERIAL RO 
(Includes Word Processing Opt) $2170 

STANDARD KI04 SERIAL KSR 
(Includes Word Processing Opt) $2370 

DIABLO 630 API FRIHTERS 

RECEIVE ONLY 

STANDARD IEEE INTERFACE $1750 

CENTRONICS PARALLEL INTERFACE $1750 

STAN DARD RS-232C $ 1750 

DIABLO PRlNTWilEELS 

PLASTIC $ 5.90 ea 

US 8S CHARAaER METAL $42.00 ea 

US 96 CHARAaER METAL $48.00 ea 



DIABLO RIBBONS (l-l 2 Do 2 en) (lJ-56 Dojen] 


DIABLO RIBBONS ll-nDoien) (13-36Doien) 


301980-04 HYTYPEII 
40980 HYTYPE H 

38000 HYTYPE I 


$4,00 ea 

$3.75 ea 

38002 

HYTYPE 1 M/S 

$3.50 ea 

$3,10 ea 

$4.00 ea 

$3.75 ea 

8R1077 

UHJVERSAL 

$6.30 ea 

$5.50 ea 

$3.50 ea 

$3.10 ea 

24650^02 

MATRIX 

$7.75 ea 

$7,00 ea 


942 E. Fairlane Avenue • RO. Box 13947 • Orlando, Florida 32809 • Phone 305-859-7340 
Inside Florida 800-432-9205 • Outside Florida 800-327-9744 
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Software Review 


Pickles & Trout CP/M 
for the TRS-80 Model II 


Hal Smith 

Smith Micro Enterprises 
FOB 439 

Monett, MO 65708 


Pickles & Trout has come up with an implementation 
of CP/M for the TRS-80 that leaves all others far behind. 
Our firm purchased a Model II because of its local service 
availability* We quickly found that TRSDOS {the stan¬ 
dard operating system for the Model II) was not adequate 
for our needs* Looking for an alternative, we discovered 
Pickles & Trout CP/M 2.2, an adaptation of Digital 
Research's CP/M for the TRS-80 Model II. (For a com¬ 
parison of TRSDOS vs. CP/M features, see table 1.) 

Documentation 

The package comes with the usual seven manuals from 
Digital Research Corporation as well as Pickles & Trout's 
own 150-page manual, which is concise and well written* 
(At this writing. Pickles & Trout is preparing a new 
manual.) All of the major stumbling blocks of getting a 
CP/M-based system started up are covered in Pickles & 
Trout's manual. It also provides useful examples of actual 
programs. 

In the area of user interface with CP/M, the Pickles & 
Trout manual is fairly complete and refers those who 
need more information to the appropriate section of the 
Digital Research manuals. As well, the Pickles ^ Trout 
manual explains the exact function of each peripheral 
device and specifies the control codes that operate the 
screen functions, the charactei^ that the keyboard sends, 
the details of the serial port drivers, and the Centronics 
parallel port drivers. 

The concern that Pickles & Trout has for the 
new CP/M user is obvious. The section "Getting on the 
Air" (i,e., getting started) takes the first-time user from 
turning the computer on to making a working master 
system disk. Pickles & Trout manuals are a joy to read. 


At a Glance 


Name 


Pickles & Trout CP/M 2.2 for the TRS-80 Model 11 

Type 

CP/M operating system 


Manufacturer 

Pickles & Trout 

POB 1206 

Gofeta, CA93I16 
(805) 685^641 


Prke 

Standard version 

S1S5 

Doubfe-sided version 

S220 

Cameo hard-disk version 

S250 

Corvus hard-disk version 

S250 

Manuals only 

S 35 

(cost may be applied to purchase of Pickles & Trout 

CP/M 2.2 for a 6-nnonth period) 


Format 

8-inch disk, soft sector 


Language 

Z80 and 8080 assembly 


Computer 


Radio Shack TRS-SO Model ii, 32 or 64K bytes of memory 

Documentation 


Standard 7 CP/M manuals: more than 150 pages of bound 
manual and supplements from Pickles & Trout 

Audience 

TRS-SO Model II CP/M users 
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They explain the underlying concepts in terms that the 
beginning user can understand, but with enough detail so 
that the sophisticated user can use the full features and 
functions of the Model II. 


TRSDOS 2,0a 

Pickles & Trout 

CP/M version 2.2 

Comments 

Again 

ANAIY2E 

AF^END 

PIP 

partial equivalent 
(note 1) 

m 

ATTRiB 

STAT 


AUTO 

AUTOEXEC 


BUILD 

ED 

ED more powerful 



than BUILD 

CLEAR 

none 


CLOCK 

various TIME functions 


CLS 

none 


COPY 

PIP, FASTCOPY 


CREATE 

none 


DATE 

various DATE functions 


DEBUG 

DDT 


DO 

SUBMIT, XSUB 

printer echoes 

DUAL 

Control-P 

display 

DUMP 

SAVE 


ECHO 

none 


ERROR 

none 


FORMS 

SETM1SC 


FREE 

STAT 


HELP 

none 


HOST 

PIP 

(note 2) 

1 

ControLC 

warm boot 

KILL 

ERA 


LIB 

none 


LIST 

TYPE, DUMP 


LOAD 

DDT 


MOVE 

PIP, FASTCOPY 


PAUSE 

none 


PRINT 

TYPE, PIP 


PRO! 

none 


PURGE 

ERA 


RECEIVE 

PIP 

(note 2) 

RENAME 

REN 


RESET 

none 


SCREEN 

none 


SETCOM 

SETUP 


SPOOL 

DESPOOL 

output from disk 
text file only 

STATUS 

none 


TIME 

various TIME functions 


T 

none 


VERIFY 

none 

(note 3) 


Notes 

1. FOBS from PUI User's Group adds remaining features. 

2. Subject to certain limitations in data format and flexibility, 

3. Normally always verify after write: may be enabled in PIP at 
user option. 

Table 1: A comparison of the functions of TRSDOS 2.0a 
(Model II) to its nearest analogs in Pickles & Trout CP/M. 


Hardware Options 

Pickles & Trout has provided some things that Tandy 
did not. An option (at $175) is a board called the CCB-II, 
which supports a clock, a calendar, and a bell tone, and 
fits into the Model 11 card cage. For an additional $5, 
Pickles & Trout provides a TRSDOS disk with support 
routines for the CCB-H for both CP/M and TRSDOS, 

The system features are listed in table 2, In addition to 
the standard Radio Shack configuration. Pickles & Trout 
supports double-density double-sided drives and the 


Disk Storage 

596K bytes on single^sided disks 
1.2 megabytes on double-sided disks 
10-80 megabytes on hard-disk controller 
automatic density select on floppy drives 
mu It id rive emulation on single-drive system 
floppy head step times of 3, 6, 10, and 15 milliseconds, by 
drive 

System 

8K-byte system, leaving up to 56K bytes for transient pro¬ 
grams 

system size can be changed to leave area for special 
routines 

27 additional special functions 
provision for real-time clock service routines 
full compatibility with existing CP/M software 
over 20 additional utilities for the Model II 

Input/Output 

full-function video-display control, including: 
carriage return, linefeed, tab, backspace, delete 
clear screen, clear to end of line, clear to end of screen 
Insert and delete line 
cursor left, right, up, and down 
’reverse video and graphics 
wrap or nonwrap at end of screen line 
direct cursor addressing, direct access to screen 
read cursor x-y location, read character at cursor 
scroll protect top of screen (0 to 23 lines) 
set size and blink of cursor, set blink rate of cursor 
set cursor off or on 

Serial Ports 
normal CP/M access 
special application direct access 
handshaking: ETX/ACK, XON/XOFF, clear-to-send and data- 
carrier-detect 

data rates: 110, 134.5, 150, 300, 600, 1200, 2400, 4800, 
9600 bps 

Stop bits: 1 , 172, 2 

parity: even, odd, none 

word length: 5, 6, 7, S bits 

RS’232C status line RTS and DTR: high or low 

Keyboard 

64-character type-ahead buffer 

"Break" key enabie/disable 

Hold key functional for standard console I/O 

Clock/Oalendar 
standard system functions 
0,01 second resotution 

hardware date and time support available (CCB-II option) 

Centronics Port 
formfeed emulation 
automatic linefeed emulation 

automatic linefeed after carriage return may be software 
suppressed 

Table 2: An overview of the features available in Pickles & 
Trout CP/M for the TRS-80 Model IL 
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Cameo hard-disk or Conrus hard-disk systems with up to 
four drives. They are currently examining implementa¬ 
tion of support for the Radio Shack hard disk as well. 

Using Pickles & Trout CP/M, the system can be set up 
for from one to four drives in a normal configuration. 
After the sign-on message with the copyright notices, it 
asks you how many drives the system has. If the answer 
is one, the system lets you use four logical drives, even 
though there is only one physical drive, and it prompts 
you whenever a change is needed. This is the simplest 
method IVe seen to support multiple-disk operation on 
one drive. 

In addition to the (often cryptic) BDOS (basic disk op¬ 
erating system) error message, Pickles & Trout's error in¬ 
terface returns a status byte, which directs you to the 
manual for additional information about the error. 

Utilities 

Pickles & Trout has made its utilities as goof-proof as 
possible without making them difficult to use. The utili¬ 
ties are uniform in approach to operation and are all well 
prompted. 

The RESIZER utility, which Pickles & Trout supplies 
instead of SYSGEN and MOVCPM, generates a CP/M 
system that can vary from 20 to 64K bytes in 256-byte in¬ 
crements. This allows you to set aside space above CP/M 
for special drivers, patches, applications, or other rou¬ 
tines. A 64K-byte system gives a 56K-byte transient pro¬ 
gram area. Also, Pickles & Trout provides the informa¬ 
tion that makes it possible for you to find the amount of 
space between the end of the operating system and the 
end of memory. Short routines may reside there; the only 
shortcoming is that whenever the system changes, the 
available address space changes, 

RESIZER will run only from the licensed issue disk. It 
will not run if it is not on the original systems disk. This 
prevents you from backing up the operating system with¬ 
out the original systems disk and makes it difficult for a 
pirate to make a copy. And with the serial number buried 
in the operating system, tracing pirated copies is easy. 

The FORMAT utility lets you format either a standard 
single-density CP/M disk or a double-density disk. The 
double-density disk holds 600K bytes, of which 596K 
bytes are user-accessible; 4K bytes are used for the direc¬ 
tory maximum of 128 entries. The double-density format 
is the standard for Pickles & Trout CP/M, This gives 
Model 11 users at least 60 percent more usable disk space 
than they would have with the TRSDOS 2,0a, 

Along with the FORMAT utility are the disk test and 
certification routines. DENSITY lets you check a disk for 
a specified density and change the density flag if needed. 
DDTEST and SDTEST are destructive tests of the media. 
They write several patterns of bits to all tracks of the 
disk, recording hard and soft errors on the screen as well 
as displaying the progress of the test, DDCHECK and 
SDCHECK are similar, but nondestructive, tests of the 
media which also notify you of potential media-related 
errors. 


Other Utilities 

The SETUP utility is a useful tool for working with the 
serial ports. It can be used to change the data rate, num¬ 
ber of bits in a word, stop bits, parity, and handshaking 
protocol for the serial ports. It also displays the current 
serial port status without altering the values. In addition, 
SETUP displays the current lOBYTE status and allows it 
to be changed, 

SETUP is the easiest utility that you can find. It uses 
the keyboard arrow keys to move the cursor from option 
to option. The current option is highlighted in reverse 
video. An advantage of using reverse video is that it is 
easy to identify the current settings. You can then press 
Control-Q to exit^, Control-S to change a parameter; or 
you can press Control-X to set the parameters and then 
exit SETUP. 

STAT, PIP, ED, ASM, DDT, SUBMIT, and XSUB are 
the standard transient programs furnished by Digital 
Research, Pickles & Trout's explanations of them are the 
most concise that I have seen, and this includes some of 
the new CP/M books, 

SETTIME, SETDATE, TIME, and DATIME are utili¬ 
ties to set and return the system time and date. If you 
have the CCB-II board installed, SETCCB allows you to 
set that device also, I have found it advantageous for 
some applications to set the system time and date to vir¬ 
tual values, while the CCB-II maintains the actual values. 
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16 Studio-produced COLOR Videocossettes 
and complete Studv Guide 
ADA Is the CHALLENGE of the EIGHTIES and NINETIES! 

Projections indicate that ADA will be the DOMINANT 
COMPUTER LANGUAGE DURING the ISBO's and BEYOND! 

The ADA^Tapet Stydio-Producad, Color Videotape Soriot is the simplest, 
most fiGonomical and effective way to learn the ADA comptrter tanguage now, for 
eduCitliHi, induttry and govammenll Tram your antlrfl staff on sita, at your 
oflicet 

ADA^Tapes are available right mm to teach you all you need to know about 

ADA. 

Unlike terninars and collepe courses, always expensive and frequently 
unrewarding, no additional expense need be inouired by having your own 
personnel attend the ADA Video Course in your awn onica or boms environ' ■ 
meni! Repeat the course as often as you want, and at your own pace! ■ 

Ai a eomptny, you want to Insure your future in our western industrial world 
I In the 19B0's. ADA will become tba standard, universal pragramming tin- 
guage for industry. Your company's ability to respond to critical contract 
offerings will become increasingly dependent on how much you and your 
personnel know about ADA I 

As an individual programmer or data processing manager, you want to 
assure yourself of a high salary in the years to come. You muil learn A DAI 
Knowing ADA is your best Insurance for the future. (Better take this ad to your 
OP Manager!) 

Ho Dthar couiputar linguago that was ever conceived even begins to com¬ 
pare with the power of ADA I ADA Is the result of a refining process in which 17 
original companies — the best software houses on earth — competed to 
capture an immense software development contract. Only 4 finalists emerged. 

Of theii four, only one tutvivedi The result was . . . ADAH 

ADA is beiulifulll This new language is destined to play a maior role in all 
future systems. Engineering, mathematics, accounting, embedded systems, 
machine tool control — no matter what the application! ADA am bod lee the 
flneil leaturai of all uther fanguagae, but with superior modularity , portability 
and standardization! 

Th e tasking and sepa rate com p i fati on capabi ll ties of ADA I n the' 80's a re what ■ 
Real Ti m e P rogra m ml ng and Top Oown Str u ctu re we re to t h e ' 70' si ADA will be • 

uniformly irantportable among all procanortl ADA Is ADA is ADA — for all 

■ processors! 

Tbit course has been carefully designed so as to be equally valuable to the 
programmer well versed in Top-Down Structure concepts, and to the novice 
wishing to begin his programming career using the latest software technology. 

The team that created this course combines more than 80 man-years of 
exf>erience in programming languages and tape based teaching concepts. The 
courte lecturer alone brings more than 25 years of experience In developing 
compiler languages and leaching computer science. 

The celt of the entire ADA course is S48Q0 for sixteen color videotape 
cassettes, in any format required — and more than 12 clock hours of intensive 
ADA Instruction! 

There are hundreds of example code segments, including many complete 
prugrami, each with a thorough expfanation The co imp rehens ive ADA Study 
Dultfe accompanying the video cassettes runs parallel with the videotape pre¬ 
sentation throughout the entire course. 

To order the complete "Comprehensive Coune In the ADA 
Prugremmlng Language", Send Coupon below to. 

>1daNJISION, Inc. I 

P.O.Box 43195 ■ 

I Renaissance Center, Detroit, Ml 46243 

(NOTE: Extra Study Guides are available at S30.00 per copy. Quantity discounts 
are avaplable upon request.) 

[" □ C.O.D. — — — — — — — —I 

j □ Check enclosed S4800.00 | 

I (Michigan residents add 4% State Sales Tax) k 

I Ship ( ) ADA Videotape Courses to: . 

I Name ._=_ . 

1 Title: _ ! 
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I City:- State: Sp: ■ 

I Videotape Format: I 

^ □ 1/2" VMS □ 1/2" BetaMax □ 3/r U-Matic J 

"■Ada is a trademark ot the Department of Defense (Ada Joint Program Office) ■ 


This lets you '"fib" to an application program and then 
restore the proper time and date later, SYNCHRO is a 
program that will synchronize the system clock and the 
CCB-IL This ensures that the system clock will remain 
accurate, even though there is some slippage (about 0,16 
percent) between the system time and the actual elapsed 
time. There is a provision in the timenDf-day clock to roll 
the system date forward if the system time goes past mid¬ 
night, as well as a provision for leap years. 

Another nice utility that Pickles & Trout offers in the 
area of timekeeping is the information you need to per¬ 
form a timer-interrupt routine. The system clock ticks in 
intervals of 0.01 seconds. The interval to call the 
interrupt-service routine can be from 1 to 65,535 ticks or 
0.01 to 655.35 seconds. This makes polling functions, 
response time limits, and other time-measurement func¬ 
tions easier to implement at the CP/M system level. 


SETMISC allows you to change all 
of the system's miscellaneous I/O 
parameters from the console. 


Pickles & Trout hasn't forgotten overseas users, either, 
A function called HERTZ allows you to set up the system 
for 50 or 60 Hz operation. 

Another Pickles & Trout utility, SETMISC, lets you 
change all of the system's miscellaneous I/O (input/out¬ 
put) parameters from the console. In the screen area, line- 
wrap of the console can be set on or off, the cursor size 
varied, or the cursor blink rate altered. In addition, the 
cursor can be turned off and the Z80 I/O port of the 
CCB-II can be set. 

For disk drives, SETMISC allows the drive-head step¬ 
ping times to be set individually, by drive, for a 3-, 6-, 10- 
or 15-ins (millisecond) step rate. This lets you fine-tune 
your system performance. We have a rare Model II that 
can step all drive heads at 6 ms. Our local Radio Shack 
dealer's Model II will step at 6 ms for the built-in drive, 
but his outboard drives will not move faster than 10 ms. 

SETMISC allows the Centronics parallel port options 
to be configured very conveniently. Tandy printers sup¬ 
ply an automatic linefeed (LF) after a carriage return 
(CR), Many other printers do not, so most of the avail¬ 
able software adds a linefeed after the carriage return. If 
you are using a Tandy printer, it will give double-spaced 
output. Pickles & Trout's Centronics driver can be set to 
ignore that extra linefeed. One minor bug that exists 
when you are suppressing the extra linefeeds is in 
LUSTing MB ASIC programs. Linefeeds in program lines 
are reversed to LF/CR pairs instead of the normal CR/LF 
pair. This confuses the printer driver, so the LLISTing of 
MBASIC programs with the embedded linefeeds will in¬ 
clude additional line spaces if the automatic linefeed sup¬ 
pression is selected. 
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For printers that do not have the formfeed function. 
Pickles & Trout's driver will count lines and perform a 
formfeed emulation by generating the appropriate 
number of linefeeds. The form length can be set for be¬ 
tween 0 and 254 lines. In addition, a second counter will 
count the number of lines before an automatic formfeed. 
This function can also be enabled or disabled for 
automatic formfeed. 

Both SETUP and SETMISC alter system parameters 
temporarily. If you want to make these changes perma¬ 
nent, Pickles & Trout CP/M provides a function called 
lOFREEZE which permanently sets the I/O and system 
parameters into the system disk. It also sets the number 
of disks query to default to 0 through 4. If you answer 
from 1 through 4, the system assumes you have that 
number of drives. If, however, 0 is specified, the system 
interrogates the console at a hard boot. 


FASTCOPY copies all flies of all 
users and is much more efficient 
than PIP for moving files. 


Speaking of boots, I would define three types; warm, 
cold, and hard. The warm boot is the standard one where 
only the Console Command Processor (CCP) is reloaded 
(i.e., a Controi-C), The cold boot reloads the whole 
CP/M system, including the CCP, the BDOS, and the 
BIOS (basic input/output system). The difference be¬ 
tween a hard boot and a cold boot is that a hard boot will 
occur only if the boot ROM (read-only memory) in the 
Model II is first enabled and then the CP/M system is 
loaded and begins execution—typically upon pressing the 
Reset button. A cold boot can be called by a standard 
system function, but the boot ROM is not enabled as it 
would be if the Reset button were engaged. 

Pickles & Trout provides an automatic execution func¬ 
tion called AUTOEXEC. This function provides for auto¬ 
matic loading of a CCP command and invocation by the 
system. The options are never, cold oniy, and warm and 
cold boots, which is why I define Pickles & Trout CP/M 
to have three types of boots. If the AUTOEXEC is 
selected for warm and cold, the function is invoked at 
either cold or warm boot. If the AUTOEXEC time is set 
to cold, the only time that you see the function is at initial 
start-up or after the Reset switch has been pressed. If 
your application program performs a cold boot, 
AUTOEXEC will not be invoked. 

Another special feature is FASTCOPY, a utility that 
will copy all files from one disk to another. It copies re¬ 
gardless of the user number, the system/directory flag, 
and the read/write status. FASTCOPY copies all files of 
all users, unlike PIP, which must be forced to read a 
system file or the file of another user and will not over¬ 
write a read-only file. FASTCOPY uses the standard 
CP/M calls, so that if the extents in the source disk are 
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Function 



Number 

Name o1 Function 

Description 

0 

Set up serial ports 

Sets all serial port parameters 

1 

Read character from port A 

Reads data from and status of serial port A 

2 

Read character from port B 

Reads data from and status of serial port B 

3 

Output character to port A 

Outputs a character and returns status—serial port A 

4 

Output character to port B 

Outputs a character and returns status—serial port B 

5 

Read serial port A status 

Makes status of serial port A available 

6 

Read serial port B status 

Makes status of serial port 8 available 

7 

Read Centronics port status 

Reads status of hardware, Centronics parallel port 

8 

Send character to Centronics port 

Bypasses CP/M input/output routines—parallel port 

9 

Set Centronics port options 

Sets linefeed and formfeed options—parallel port 

10 

Set Centronics page length 

Sets form length for software control—parallel port 

11 

Set Centronics printed lines per page 

Sets number of lines before automalic linefeed—parallel port 

12 

Set Centronics top of page 

Sets current physical line to top of page—parallel port 

13 

Set ail drives to unknown density 

Forces density determination at next disk access 

14 

Read real-time clock 

Returns 4-byte tick count clock value ' 

15 

Read time-of-day clock 

Returns time of day in 24-hour format 

16 

Set time-of-day clock 

Resets current value of time-of*ciay clock 

17 

Read x-y of cursor 

Returns current row and column of screen cursor 

18 

Read character at current cursor location 

Reads character at row/column and bit 7 on It reverse video 

19 

Set size and bfink of cursor 

Sets 0 to 9 pixels high, off, nonflashing, slow or fast flash 

20 

Set cursor blink and on/oft 

Sets as above, without altering cursor size 

21 

Enable access to screen 

Switches screen into Z80 address space 

22 

Disable access to screen 

Switches normal memory back in 

23 

Set split screen mode 

Protects top of screen from line 0 to 23 

24 

Read system date 

Returns day of week, day of month, months and year 

25 

Set system date 

Resets current system date 

26 

Set console ControfC trap 

Enables/disables break function filter in console handler 

Table 3: Special system calk offered in the Pickles & Trout version of CP/M. These functions can be called from within high-level 
languages. 


fragmented and scattered all over the disk, FASTCOPY 
will lay the copied file down sequentially on a clean disk. 
If you are copying to a partially full disk, some fragmen¬ 
tation may occur because FASTCOPY deletes the name 
of a destination file from the destination disk before 
writing the copy. Still, FASTCOPY is extremely useful in 
both single-drive and multiple-drive systems because it is 
so much more efficient than PIP for moving files. 

TRS2CPM is handy for files and programs that run 
under TRSDOS. TRS2CPM allows you to move a file 
from a TRSDOS disk to a CP/M disk. It displays the files 
on the TRSDOS disk and allows you to choose the ones 
to move. If the file is a text file, you have the option of 
supplying a linefeed after each carriage return. If the file 
is an executable file, the load and execute addresses are 
displayed. If the file is a data file, the size is displayed. 

For programmers writing application programs that 
access the BIOS, Pickles & Trout has provided complete 
implementation of the normal CP/M BIOS jump vector 
and included five additional BIOS calls. The additional 
calls support I/O to the serial ports and user I/O func¬ 
tions, with the addition of a supplemental user I/O 
device table. 

Another feature I particularly like about Pickles & 
Trout CP/M is that it has a very good implementation of 
the Hold key, which can be used to start and stop execu¬ 
tion and scrolling. You don't have to press a Control-S to 
stop scrolling or program execution, then press any key 
to resume, as with standard CP/Ms. 
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The area where Pickles & Trout really stands head and 
shoulders above all other Model 11 CP/Ms is special sys¬ 
tem calls. It has an interface at hexadecimal 40 on page 0 
that is called in a manner similar to the BDOS entry point 
at hexadecimal 05, Parameters are passed to the special 
system calls for 26 functions in a manner similar to 
CP/M. The special systein calls can be invoked at the as¬ 
sembly-language level or from a high-level language, I 
found it very easy to interface in BASIC and PL/h The 
functions available are listed in table 3. 

Conclusians 

Pickles & Trout gives the information necessary for 
users of CP/M packages such as Magic Wand and 
Wordstar, which allow them to be used effectively. It 
also provides hexadecimal files and data files so beginners 
can set up these and other packages with a minimum of 
effort. 

Pickles &c Trout provides the kind of vendor support 
that everyone dreams of. The company's technical people 
can answer most questions immediately, and if you have 
a complex problem they will generally get back to you in 
short order with a solution or suggestion. 

Pickles & Trout CP/M is indeed the Cadillac of Model 
II CP/Ms. It has all of the features that a serious Model II 
user looks for in addition to being well documented and 
supported. I have not found an application package that 
cannot run under it. We do indeed have a gourmet 
delight in Pickles & Trout CP/M, ■ 





Software Review 


TRS-80 Disk 
Editor/Assemblers 


T,A, Daneliuk 
4927 North Rockwell 
Chicago^ IL 60625 


Assembly-language programming is an exacting skill 
that can try the patience of even the best programmer, A 
good editor/assembler package can make this difficult 
and tedious procedure more efficient, but a poorly 
thought-out package can discourage the novice from ever 
really trying to learn assembly language. Presented here 
are two assembly-language packages implemented on the 
TRS-80 Models I and IIL They differ substantially in 
price, but each offers features sure to appeal to particular 
programming tastes. 

Series I Editor/Assembler 
From the beginning. Radio Shack offered Disk Editor/ 
Assembler, a moderately priced assembly-language pack¬ 
age for the Model 1, but it was restricted to saving source 


At a Glance 


Name 

Language 

Series i Editor/AssemdFer 

Z0O machine-language 

Type 

Computer 

Assemdiy-fangLfage program¬ 

TRS-SO Modef \ ai Ilf with 

ming package 

one disk drive or cassette 
recorder. 

Format 

S14‘inch disk 

Documentatfon 

255 pages In a 3-ring binder 

Manufacturer 

Radio Shack 

Audience 

Division of Tandy Corp, 

Present and wouJd-be 

One Tandy Center 

assembly-language program¬ 

Fort Worth, TX 76102 
(817| 390^30 n 

mers 

PrFce 

S34.95 for disk, S29 95 for 
cassette 



and object files on cassette. The user of the disk-based 
system was offered only the vastly more complex macro 
assembler. Then Radio Shack introduced the Model III, 
and unfortunately neither of these packages would work 
with the new computer. The Series I Editor/Assembler is 
Radio Shack's answer to these problems and is available 
for either the Model 1 or the Model Ill in disk or cassette 
version. 

If you're familiar with the TRS-80 BASIC editor, you 
should be right at home with the Series 1 editor. The line¬ 
editing subcommands are virtually identical to those of 
BASIC, The editor also provides all the necessary com¬ 
mands to manipulate and display whole groups of lines. 
Lines of source code may be listed on the screen, deleted, 
printed, and renumbered. Also available are commands 
to insert new lines, load source files from disk, display 
memory status, replace lines, write source files to disk, 
and find a particular string of text within a group of lines. 
The latter command facilitates the editing of extremely 
long source files. The editor is easy to use, and the docu¬ 
mentation is sprinkled with helpful examples. One rather 
nice feature of this editor is that it will automatically 
renumber the lines involved if a "line-collision" occurs; 
i.e,, if you try to write a source statement to a line 
number that already exists, the lines will be renumbered 
to accommodate both the original line and the addition. 

The S€ries I assembler appears to be a disk version of 
the older Model I cassette edit or/assembler. All the Z80 
mnemonics are supported and the following pseudo-op¬ 
erations are implemented: ORG, EQU, DEFL, END, 
DEFB, DEFW, DEFS, and DEFM, 

The assembly itself is controlled by a set of "switches" 
that control the following: output of assembled code to 
the line printer, waiting on errors, creating a symbol 
table, and establishing whether to list the assembly to the 
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screen and whether to output object code. The assembler 
also recognizes the LIST ON and LIST OFF commands to 
control the listing of the file during assembly. Finally, ad¬ 
dition, subtraction, negation, logical AND, left shift, and 
right shift are all allowed in a source statement. Symbolic 
labels up to six alphanumeric characters in length are also 
allowed. 

On the Model I, the disk version runs under TRSDOS 
2.3B (supplied with the assembler) which is incompatible 
with the older TRSDOS 2.3. Provision is made to trans¬ 
fer files from the older TRSDOS to version 2.3B, but not 
to transfer files back to TRSDOS 2.3. Object code can be 
saved to the older DOS by using the DUMP command. 
Provision is also made to transfer source and object pro¬ 
grams generated from the tape editor/assemblers to disk. 
The Model III version runs under TRSDOS 1.3. 

The documentation of this package is very good, and 
the index is especially thorough and helpful. Included are 
many examples of the various editor/assembler com¬ 
mands, as well as in-depth discussions of each ZSO in¬ 
struction. However, the documentation itself is not a 
tutorial in assembly-language programming, and novice 
assembly-language programmers will need supplemental 
study material, 

EDAS 

The EDAS editor/assembler is destined to become a 
real favorite with both the novice and the expert pro¬ 
grammer. it offers tremendous power and ease of use, 
and has all the features of the Series 1 Editor/Assembler 
described above and many more. 

When EDAS is first loaded three options are available 
that, to my knowledge, are not available in any other 
package. Memory size may be specified, as in BASIC, to 
protect high memory from EDAS. You may request a 
prompt at the end of each printed page; this option, im¬ 
portant when using single-sheet-fed printers, causes 
EDAS to wait for your signal to resume printing. Finally, 


EDAS may be run under a job control language such as is 
used with LDOS. This permits complete ''hands-off" as¬ 
sembly of source files. 

As with the Series I package, EDAS has an editor that 
is almost identical to the Level II BASIC editor. But while 
the EDAS editor includes those features found in Series I, 
many capabilities have been added to make the EDAS 
version an extremely powerful editor. These include 
direct branching to a memory location to begin execu¬ 
tion, globally changing an existing string of text to a new 
string of text, finding a specified string of characters, kill¬ 
ing a file on a disk, moving a block of text from one loca¬ 
tion to another, displaying a directory of a drive while in 
EDAS, sending source code without line numbers to a 
printer, viewing a file on a disk without loading it into 
the text buffer, and altering the lines and page of the line 
printer listings. EDAS also supports labels up to 14 char¬ 
acters long. 

The assembler itself also has all the features of Series I 
but adds many of its own. Using the assembly "switches," 
it is possible to assemble the code directly into memory 
and execute a program by means of the branch com¬ 
mand. It is also possible to specify a switch that sup- 
presses the object listing of DEFM, DEFB, and DEFW 
pseudo-operations, which makes the listings a little 
neater. Finally, a switch to generate a cross-reference file 
is provided. EDAS comes with a cross-reference utility 
which generates a listing of symbols used in the source 
program. This greatly aids the debugging and writing of 
documentation for long programs. 

In addition to the arithmetic and logical operations 
described above for Series I, EDAS supports multiplica¬ 
tion, division, modulo, logical OR, and logical XOR. The 
pseudo-operations have also been augmented with the 
following: 

TITLE: to title listing pages 

SUBTTL: for subtitles on the listings 

PAGE: to force a new listing page 

COM: to generate comment blocks in the listing 

SPACE: to force line spacing in listings 

ERR: to generate error messages during assembly 

IF and ENDIF: to generate conditional assemblies 

One other pseudo-operation of interest is *GET, This 
command allows source files to be called from the disks 
during assembly. In effect, *GET handles assembling of 
source files that are too long to reside in memory. In fact, 
it is possible to put nothing but *GET commands and an 
END statement into the text buffer and initiate assembly. 
This allows all the memory space available to be used as a 
huge symbol table. 

In addition to the cross-reference utility, EDAS comes 
with a CMDFILE utility, a general-purpose tape-to-disk, 
disk-to-tape, and disk-to-disk transfer utility. Among its 
many features, CMDFILE has the ability to take multiple 
SYSTEM tapes and append them together to create one 
large system tape or disk /CMD file. Also included is a 
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tape“tO“disk utility called TTD that allows transferring 
files created under Radio Shack's EDTASM or Micro¬ 
soft's EDTASM+ to disk for manipulation by ED AS, 

ED AS runs under TRSDOS 2.3 and LDOS, It does not 
work under NEWDOS SO. Misosys claims that the prob¬ 
lem is in NEWDOS 80, which doesn't have a certain vec¬ 
tor that is in TRSDOS 2.3 and LDOS. Consequently, 
ED AS cannot be patched to run under NEWDOS 80. 

The documentation for ED AS is excellent, although it 
doesn't have the detailed discussion of the Z80 op codes 
that Series I has, and there is no index. However, there is 
a discussion of the technical aspects of the file formats of 
EDAS source and object, files, as well as how to link to 
the debugger in the DOS, Each major command is pre¬ 
sented with a description of its function and several ex¬ 
amples of its use. 

Conclusions 

It is almost impossible to draw direct comparisons be¬ 
tween the Series land EDAS packages because they differ 
considerably in price and complexity. Instead, I intend to 
comment on each in terms of its own merits. 

1 found the Series 1 package to be somewhat disap¬ 
pointing. While it has all the essentials for programming 
in assembly language, it really doesn't exploit the features 
of a disk-based system as fully as it could. The inability 
to use DOS commands such as DIR and KILL from within 


the editor is particularly inconvenient. 1 also miss an in¬ 
memory assembly feature, which is a real time-saving 
tool. Nevertheless, when you consider the price. Series 1 
is extremely attractive for the occasional user of assembly 
language. The documentation is exceilent and the ex¬ 
amples profuse. (However, users of the cassette-based 
system would do much better with Microsoft's 
EDTASM+ , which supports macros and includes ZBUG, 
an excellent debugger. Best of all, the price is the same as 
that for the Series I cassette package.) 

EDAS is rapidly becoming my favorite editor/assem- 
bler package. Although it does not support many ad¬ 
vanced pseudo-operations and macro capabilities, it is 
nonetheless very powerful. It is very easy to use and, in 
my estimation, is the best choice for the beginning pro¬ 
grammer who intends to seriously pursue assembly-lan¬ 
guage programming. The advanced programmer is by no 
means constrained by EDAS, however. With commands 
like *GET and the conditional assembly, even the largest 
source files can be handled easily. The in-memory assem¬ 
bly greatly assists the programmer, as does the ability to 
use the DOS commands from the editor environment. 
The utilities which come with EDAS are also very useful. 
CMDFILE is particularly valuable for a great variety of 
tasks. The documentation for EDAS is excellent, though 
a summary of Z80 operations as found in the Series I 
package would be helpful, ■ 


PRICE BREAK 


EPSON 

IVIX-80 

CARTRIDGE RIBBONS 

$Q95 

WB EA. 

$107.46 per dozen 

Minimum Order 3 Ribbons 
Price Includes Shipping 

m accept Mastercard and Visa 

CHECK-MATE 

P.O. BOX 103. RAtIDOLPH. MA 02368 
Call Toll Free - 1-8(HJ-34a-770S 
III Massactiusstls - 617-B83-T894 


Circle 536 on inquiry card. 





PfoduCt: conlinuoui rsni-roWcd checks witn duat- 
windowed emelapes, cr«Ckboofc tpirndtr efKl ioWware 
designed ejpeciall ^ Tor computef use in Ihe ticme Vou 
can! Jrt CDrnini.Dtrt aik* flnifvwtiere else in 

^ tne wofld 

Sevift^E: SiHCiel pkM9«-IacImi;IMS 
leflvrarc—to ^ou itidcd. cNcckt, 1W 

enveloixt and brndtr —Ijs.is. 5ii0 crwcks, 300 
enwdopBiOnd tindef-tri.ffJ, BetO with (j^jr versatile 
"<!lve«llibook-Clicchwriter 11" progrant Ehel 'W'lM 
you priritmg your <heckl itie day you recenre Ihcm 
Ouarentff; Our ch^c^^Jr and scce^wrKES 4 r< 

to you and guaranteed compatible 

with your benk In fact, it you ornJer a ipecial package 
and aren't satisfied for any reason, sinipry flrtum rt for ft 
full refurtO (including aivd you cm keep the 

"CliEckbook-Chcckwritir 0" pre^rira. 

Bpnuft 

Each SBtKh aittoi(»r-S0% Off your order 

EKh sapth cuitoner—Vour order free 

CKh tOOWi Cuti 0 ffl(t--V 0 uf order free and free checJi 

refills for life. 

Oder now O send for «mple» and infa to: 


Synergetic Solutions 

4715 SHEPHERD TSOAD 
MULfiEfifty. FLORIDA 33860 
PHONE {813} 646-65S7 
EMAIL. miCroNET 70270,£3fii 


Circle 535 on Inquiry card. 


PRICE BREAK 


EPSON 

MX-100 

ZIP BOX REFILLS DESIGNEB T§ FIT 
EPSON MX'lOO CARTRIDGE 


$Q96 



$107.46 per dozen 

Mifikiium Order 3 Ribbons 
Price Includes Shipping 
Wb accept Mastercard and Visa 

CHECK-MATE 

P.O. sox 103, RAldOOLPH. MA D23&B 
Call Tall Free- 1-800-343-7706 
tn Massachusatts - 817-963-7694 


Circle 537 on Inquiry card. 





September © BYTE PublicaHons Inc 539 













Deik-Top Wonders 


Getting the Most from Your TI Programmer 


Robert L Patton Jr, 1713 Parkcrest Terrace, Arlmgtoii; TX 76012 


HEX 


Enter number. 

[sfcn rn 64 I DEC 


Write result as the Initial digits of the answer. 

fH^ nri 64 r+7^ m [rcti r5Ec ~i 

Write result as the last 2 digits of the answer. 

Note: You can use |SHF| 8 | + | in place of 64 and [SHF [ 8 In place of 64. 


Figure 1: An algorithm for the TI Programmer lohich converts 7- or S-digit hexadecimal integers to decimal numbers. 


DEC 

Enter last 2 digits (press f 4-/-^ if negative). 

STQ 

Enter first n-2 digits [press | + /-~| if negative). 

HE] [Z] 64 H [S H 

Note: You can use I SHF I 8 [Z] in place of [ x I 64. 

Figure 2: An algorithm lohich will convert a 9- or 10-digit decimal integer to a hexadecimal number on the TI Programmer. The 
decimal integer mag be in the range from —2147483648 to 2147483647. 


HEX 

Enter exponent. 

If exponent is greater than 80 then |- ] 80 and remember that the final answer will be negative. 

If current value is greater than 40 then 40 1 + /- I (For IBM 360/370 format, use this entry line regardless of the 

displayed value.) 

I DEC I r>r| 1.20412 [Zl 

Note: If result is positive, the integer part is the base 10 exponent, Subtract from the result before continuing. If result is negative, 
the base 10 exponent is negative with a magnitude one greater than the integer part of the number displayed. Add the magnitude 
to the result before continuing. 

[Z] 3919 [Z] 3404 [Z] I STQ | 

CEUEE] [±]42[Z]96 EJEE [Z] 

nri IRCL I 0 iRCLl PI 20 [ZH [RCL I 

[Z]4o[Z]i EEiZ] HEU S] H 1 E E [iH 

Elx] 

Enter the 6 hexadecimal fraction digits. 

I DEC I E] 256 [k] EH E] E IE E] [Z] 

This is the mantissa of the answer. 

Figure 3; An algorithm which converts floating-point decimal numbers to hexadecimal numbers. It is assumed that the leftmost bgte is 
the exponent^ the three other bytes are the fraction, the high-order bit is the sign of the number, and the next to high-order bit is the 
sign of the exponent. 
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One of Texas Instruments' most 
unusual pocket calculators is called 
the Programmer. It does instan¬ 
taneous arithmetic and base conver¬ 
sions in hexadecimal, octal and 
decimah It also does logical functions 
in hex or octal. 

Although it is a very handy instru* 
ment, you may run into difficulties if 
you are working with 4-byte 
arithmetic on your computer. You 
will not be able to convert S-digit 
hexadecimal numbers to decimal 
because they overflow. Trying to 
convert a floating-point representa¬ 
tion to its decimal equivalent seems 
impossible. 

A solution is available. The 
keystroke algorithms shown here will 
let you make the conversion with a 
minimum of effort.* 


Convert floating-point E8765432 to decimal. 

I HEX I 

E8 I - I 80 — 68 {final answer will be negative) 

Q 40 (+/-1 - FFFFFFdS 

I DEC I m 1,20412 H - -48.1648 (exponent will be -49)049 
nn 3919 [0 3404 [0 ISTO | - ,96155958 
m [k] |V| m 42 0 98 [0 [0_H H - 2.2830733 
[0 [10] [0 [10 [0 20 0 [10 
[0 4O[0iE[00 0 - 1.6803667 

nn I RCLl 0 10 0 0 I STO l - 6.8422664 
I HEX I 765432 

[dec I 0 256 0 0 0 0 0 [RCL] 0 - 3.1626475 

Final answer is -3.16265 X 10“*® (to 6 digits). 

Figure 4: Art exarriple showing use of the algorithm in figure 3. 


ISUMI 0 [R^ 0 I SUM 


+/- 


Figure 5: A short algorithm which will exchange the display and memory contents (pro¬ 
vided the result does not cause overflow). This algorithm can be used with any memory 
calculator which has SUM and M + keys. 
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PERSONAL COMPUTER 
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NEC 


PC-8000 

PC 0001A 33K Wi24K ROM 

5FUNC. KEYS.735 

PC-0Ot2A liO & EXPANSION 
SLOTS Wy32K . . . . , , .475 

PC*a03l A DUAL DRIVES.735 

BENCHMARK WORD PRDC ESSO R 379 
WORDSTAR.299 


flnppk: It SOFTWARE 
^ & ACCESSORIES 

VISICALC.189 


ATARI- 600 & 400 

ATARI BOO (16K^ 676 

atari 400 (16K).33S 

410 PROGRAM RECORDER.05 

810 DISK DRIVE .. 499 

16K RAM MEMORY MODULE.09 

850 INTERFACE MODULE .165 

030 ACOUSTIC MODEM.159 

ATARI VISICALC ...199 

ATARI WORD PROCESSOR.125 

PRINTERS 

EPSON MX 80.r.CALL 

EPSON MX BOFT .CALL 

EPSON MX 100,, CALL 


Epson 


VISIREND/VISIPLOT. 

VISIFILE . 

BPt BUSINESS SOFTWARE 

WORDSTAR . . .. 

HAYES MICROMODEM II . 

NOVATtON CAT1I. 

MICROSOFT Z-BO SOFTCARO 
VIDEX80GOLUMNCARD . 

DISKETTES 

BASF 5 y*" SS^DDW U6 RING (10) 
BASF 8 " DISKETTES (10). 


. .210 
-.199 
. .335 
299 
. .299 
349 


NEC 8023 FRICTION/TRACTOR .499 

NEC 3530 SPIN WRITER.1950 

THE GRAPPLER INTERFACE.129 

OKI DATA MtCROLIN E 82A.575 

OKI DATA MrCROLlNE e3A.795 

G,iTOHSTARWRITER Fl0 40Py .1550 
C.JTOH PROWRITER &510AP .499 

MONITORS 

AMDEX LOW-RES 13 " COLOR I . . . 365 

AMDEX HI RES 13” COLOR II.850 

SANYO 9” B&W.. .105 

ZENITH 12" GREEN {ZVM.12n.129 

NEC 12" GREEN {JB l20li..163 

N EC 12’ RGB COLOR gen 202DH) .875 
ELECTROHOME 13'^ RGB HI RES . .825 

TO ORDER: Please send cashier’s check of personal Chack {allow 10 business 
days lo clearj. VISA and Masler Card credH card service add 3%. Shipping, handL 
Ing and Insurance in U.S, add 3%. Minimum S3 00. California residents add 6% 
sales lax. Foreion orders add 10% for shipping. Equipment Is subjaot to price 
change and avaltability All equipment carries warranty. Store prices may differ 
from imail order prices. 

computer ciqc 

4680 CONVOY STREET. SAN DIEGO. GA 92111 

(800) 854^1941 (714) S65-7092 

CALL on WRITE FOR COMPLETE PRICE LIST 


269 


.23 
. .24 


WHEN 


SOftTINS 


IT IS BETTER TO CO-SORT 


CO-SORT IS DESIGNED TO RUN WITH YOUR CPIM 
PROGRAM SO THAT IT CAN RESPOND EASILY TO 
DYNAMIC REQUIREMENTS AND YOUR DEVELOPMENT 
IS EASY AND ACCURATE. 


CO-SORT is a general-purpose high-speed sort/mergecchroutinefor 
all CP/M based applications. The routine is accessible from all 
languages, with any number of sources, variable or fixed length 
records, all data types and any number of keys in any direction. Best 
of all, your program won’t have to stop to sort. In short, CO-SORT is 
the ultimate sort. 

Priced at $2004his program is well documented. For information, or 
to order, write INFORMATION RESOURCES, Box W, Manhasset, 
N.Y. 11030. 

CP/M Is a trademark of Digital Research. 
CO-SORT is a trademark of Information Resourcea, 

INFORMATION RESOURCES 

eOX W, MANHASSET, NEW YORK 11030 (516) 365-7629 
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Powerful... 
because it's Relational 

The new RL-1 Database® from ABW Corporation gives you the power of a sophisticated relational 
database management system for your IBM Personal Computer*, Cromemco*, or CP/M* computer. 


Why a Data Base Management System? 


Why Relational? 


Whether your business is accounting, engineering, 
or production your main use of a computer is to 
maintain and process information. A Data Base 
Management System allows that information to be 
maintained independent of a particular application. 
Different programs can easily process the same data 
without modification or data re-entry. 


The relational model presents data in simple, easy to 
use tables. The simplicity and power of this tabular 
form allows the user to answer complicated ques¬ 
tions by learning only three operations: Selection, 
Projection, and Join. 


The RL-1 System Includes: 


Relational Data Base 

A complete implementation of a relational data base. 

Query Language 

An interactive high level query language, similar to SQL. 
This query language uses simple English phrases for the 
operations selection, projection, and join. Thus, even the 
novice user can easily ask sophisticated questions. 


Relational Editor 

A screen oriented editor to create, delete, and update your 
data files. 

Program Interface 

Allows you to access the data base through high level 
language programs. 

File Transfer Programs 

Utility programs to assist the user in transferring to/from 
existing programs and other machines. 


These five packages allow you to create and maintain a sophisticated data base system for many diverse applications. 


Application Packs 

To assist the user several application packages will soon be available for use with the RL^I system. 


Report Generator 

Automatically formats data from multiple files for report 
generation. 

Input Processor 

Allows user to input data via custom designed “'forms'' for 
easy operator entry. 

General Ledger 

Includes General Journal, Posting to Accounts, Trial 
Balance, Balance Sheet, and Income Statement, 

Accounts Receivable 

Generates Invoices and statements. Handles aging of 
accounts receivable. 

Accounts Payable 

Handles checks, check register, vouchers, and vendor files. 


Payroll 

Processes 940^ 941, and W-2 forms. Maintains employee 
files and payroll register 

Inventory and Productron Control 

Maintains inventory status and current price lists. Gener¬ 
ates reorder report, bill of materials, etc. 

Executive Planner 

Assists in the generation of business plans and project 
lions. Allows for optimisation of key parameters. 

Graphics Processor 

Allows data to be displayed graphically. Compatible drivers 
for the IBM Personal Computer, Cromemco SDL Tektronix' 
4010, Houston Instruments DMP‘ plotters, and many 
others. 


RL‘1 is available for IBM DOS, Cromix, CDOS, and CP/M system for only $495.t Application Packs at additional costs. 


Copvrtghi 'tn2 ABtAr CorpcualKn 
'hBM tarBonil CanTpulBT it a neqislarKI IraHatnsii ol 
kitarnatlonBl Bubnesa Macll>nea. 
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For further information contact: 

ABW Corporation 

P.O. Box M1047 

Ann Arbor, Ml 48106 

(313)971-9364 
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What's New? 


SYSTEMS 



16 -Blt Computer from NEC 


NEC fnformation Sys¬ 
tems' Advanced Personal 
Computer (APC) uses the 
CP/M-86 operating system 
and is based on a 16-bjt 
NEC-manufactured 
8086-compatible micro¬ 
processor. Features in¬ 
clude 128K of user mem¬ 
ory expandable to 256K 
bytes, color or mono¬ 
chrome displays, up to 2 
megabytes of 8-inch 
double-sided double- 
density thin-line floppy- 
disk storage, detached 
keyboard with 22 user- 
definable dual-mode func¬ 
tion keys, user-definabJe 
character sets, and high- 
resolutlon 8 by 19 dot¬ 
matrix characters. 

A wide variety of soft¬ 
ware for the APC has 
been announced, in¬ 
cluding Microsoft's MS- 
DOS operating system, 
Accounting Plus from Sys¬ 
tems Plus, the Benchmark 
word processor and Mail¬ 
ing List Manager from 
Metasoft, and Chang Lab¬ 
oratories' Microplan. Hard¬ 
ware options include the 
NEC 1220 processor for I 


line-drawing graphics with 
a screen resolution of 640 
by 475 pixels. The basic 
APC, which includes 12SK 
bytes of RAM, one 8-inch 
drive, and a green-phos¬ 
phor 80-character by 
25-line ! 2-inch monitor, 
has a suggested retail price 
of S3298. Complete details 
are available from NEC In¬ 
formation Systems Inc., 5 
Militia Dr., Lexington, MA 
02173, (617) 862-3120. 
Circle 600 on inquiry card. 



Commodore Markets 
Business Computer 
Series 

The B128 microcom¬ 
puter is the vanguard of a 


new series of business 
computers from Commo¬ 
dore Business Machines. It 
offers 128K bytes of RAM 
(random-access read/write 
memory) and 40K bytes of 
ROM (read-only memory). 
The 6509-based B128 is 
equipped with a tilt-and- 
swivel 80“COiumn by 
25-line green-phosphor dis¬ 
play, a built-in dual 
5 y 4 -inch disk drive, and a 
detachable 94-key key¬ 
board with numenc key¬ 
pad, double-zero and clear 
keys, a double-sized enter 
key, 10 function keys, and 
editing and cursor-control 
keys. Both RS-232C and 
IEEE-488 interfaces are 
built into the B128, which 
also comes with a real-time 
clock and a three-voice, 
nine-octave music synthe¬ 
sizer chip. Other standard 
features include the BASIC 
4.0 language, output ports 
for direct connection to ex¬ 
terna! sound systems, and 
a cartridge slot for plug-in 
software. 

Among the expansion 
capabilities Is the ability to 
accommodate a maximum 
of 256K bytes of internai 
RAM with as much as 
640K bytes externally. Op¬ 
tionally, the 8128 can be 
outfitted with a Z80 pro¬ 
cessor board to provide 
CP/M compatibility. In ad¬ 
dition, CP/M-86 and UCSD 
Pascal are available. The 
BI28 costs SI695. Further 
specifications are available 
from Commodore Busi¬ 
ness Machines Inc., Com¬ 
puter Systems Division, 
The Meadows, 487 Devon 
Park Dr., Wayne, PA 
19087, (215) 687-9750. 
Orcfe 601 on inquiry card. 



Sanyo Unveils 

Desktop Computer 

The MBC-1000 desktop 
computer from Sanyo Busi¬ 
ness Systems Corporation 
uses an S-bit Z80 micropro¬ 
cessor and comes with 64K 
bytes of RAM (random^ac- 
cess read/write memory), it 
features a green-phosphor, 
high-impact display screen 
and a detachable keyboard 
complete with number pad. 
cursor-control keys, and 
five programmable-func¬ 
tion keys, its single 
5 lA -inch double-sided 
double-density floppy-disk 
drive can be augmented 
with three more drives, or 
it can handle up to four 
8-inch double-sided 
double-density drives for a 
total storage capacity of 
5.2 megabytes. Standard 
software includes the 
CP/M operating system, 
Sanyo BASIC, diagnostics, 
and utilities. The 
MBC-IOOO will support all 
CP/M-compatible software 
and will run CBASIC, 
MBASfC, FORTRAN, 
COBOL, and FORTH pro¬ 
grams when equipped 
with the appropriate inter¬ 
preter or compiler. Addi¬ 
tionally, the MBC-IOOO 
can be used in the Corvus 
Omninet network. 

Software options include 
a word processor and elec- 
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What's New? 


tronic spreadsheets. A 
hard disic is also available. 
The MBC-1000 has a sug¬ 
gested list price of SI995. 
Further specifications xan 
be obtained from Sanyo 
Business Systems Corp., 


Computer Division. 5! 
Joseph St., Moonachie, 
NJ 07074, (800) 526- 
7043; in New Jersey, 
(201) 440-9300. 

Circle 602 on inquiry card. 



Inexpensive Personal 
Computer from Cromemco 


Cromemco's C-10 SP 
[Super Pak) personal com¬ 
puter is supplied with a 
12-inch display, detachable 
keyboard, 5!4-inch disk 
drive with 390K bytes of 
storage, and three soft¬ 
ware packages. The C-IO 
SP features a 4-MHz 280 
microprocessor, 64K bytes 
of internal user-accessible 
RAM (random-access 
read/write memo/y), and 
24K bytes of ROM (read¬ 
only memory). Its display 
produces 25 lines of 80 
characters and has four 
character sets, including 
graphics, supplied in 4K 
bytes of ROM. Data com¬ 
munications capabilities 
consist of an RS-232C serial 
port, a parallel Centronics- 
type printer port, a serial 
printer interface, and the 


ability to emulate many dif¬ 
ferent terminals and data 
protocols. Supplied soft¬ 
ware includes a CP/M- 
compatible operating sys¬ 
tem, a word-processing 
program, a financial 
spreadsheet calculator, and 
32K bytes of structured 
BASIC. 

The CP-10 SP costs 
S1785. Optionally, the 
CP-10 can be purchased 
without the disk drive and 
software for S995, or it can 
be obtained with a letter- 
quality printer, a tilt-and- 
swivel ergonomic stand, 
and the software for 
S2875. Full specifications 
are available from Cro¬ 
memco Inc., 280 Bernardo 
Ave., Mountain View, CA 
94043, (415) 964-7400. 
Circle 603 on inquiry card. 



Voyagers 


Information Support Sys¬ 
tems' Voyager II and III 
desktop microcomputers 
use 8085 microprocessors 
and have 64K bytes of 
RAM (random-access 
read/write memoty). The 
Voyager II's dual floppy- 
disk drives provide 2 
megabytes of storage, 
while a hard-disk subsys¬ 
tem gives the Voyager III 6 
megabytes of storage. As 
CP/M-compatible systems, 
the Voyagers are sup¬ 
ported by Information Sup¬ 
port Systems' word pro¬ 
cessing. medical patient 
billing, and accounting 
packages. The accounting 
package features accounts 
payable and receivable, 
general ledger, inventory 
control, payroll and per¬ 
sonnel, and job order- 
control capabilities. 

The suggested price for 
the Voyager If is S7745. 
The Voyager (II costs 
S9990. Both systems are 
distributed by Hollander 
Office Products, Suite B, 41 
Duesenberg Dr., Thou¬ 


sand Oaks. CA 91362, 
(800) 235-3524; in Califor¬ 
nia, (805) 496-2533. 

Circle 604 on inquiry card. 


I6~Blt Personal 
Computer from 
Hitachi 

Hitachi's 16-bit 8088- 
based Personal Computer 
comes with 128K bytes of 
RAM (random-access read/ 
write memoiy), expand¬ 
able to 384K bytes. The 
system features a display 
screen, a detachable key¬ 
board, a built-in double¬ 
sided double-density flop¬ 
py-disk drive, and inter¬ 
faces for other monitors, 
Centronics-type printers, 
light pens, and RS-232C 
communication devices. 
The screen can display 80 
by 25 or 40 by 25 formats 
using 15 colors or in 
monochrome, and a large- 
capacity video RAM pro¬ 
vides 640-dot horizontal 
by 400-dot vertical 


544 SeptxmbtJ- © BYTE Pubikatiom Inc 





















What's New7 


graphics resolution in 
eight colors. The ability to 
overlay text and graphics 
is also supplied, The 
Hitachi Personal Com¬ 
puter runs under Micro¬ 
soft's MS-DOS operating 
system and is supplied 
with a BASIC interpreter. 

Optional equipment 
available for the Hitachi 
Personal Computer in¬ 
cludes an 8087 mathemat¬ 
ics processor and Pascal, 
FORTRAN, COBOL, and 
assembler languages. For 
marketing and pricing in¬ 
formation, contact Hitachi 
Sales Corp., The Hitachi 
Atago Building #15-12, 
Nishi-Shimbashi 2-chome, 
Minato-ku. Tokyo 105, 
Japan; tel: Tokyo (03) 
502-2Ml; Telex: J24492, 
J22391, J24114, 

Circle 60S on inquiry card. 



Low-Cost 
Desktop Systems 

Datamac Computer Sys¬ 
tems' 1200 Series of self- 
contained, portable desk¬ 
top microcomputers are 
CP/M-compatible. Based 
on the Z80 processor, each 
system has 64K bytes of 
RAM (random-access 



Portable Computer 
Handles Any Application 

The M6000P portable 


read/write memory), two 
RS-232C ports, a parallel 
port, display screen, and 
one or two 5^4-inch flop¬ 
py-disk drives. Drive for¬ 
mats can be single- or 
double-sided, single- or 
double-density, or 96 
tracks per inch. The series 
features simultaneous use 
of hard disk and 5'A- and 
8-inch floppy disks, local 
networking and multiuser 
capabilities, intelligent ter¬ 
minal emulation, RAM 
memory expansion up to 
320K bytes, multiple-disk 
formats, and remote diag¬ 
nostics. Also provided are 
12 programmable-funaion 
keys, up to 58K bytes of 
user memory under CP/M, 
and a Help key capability. 
Options include an 
EPROM (erasable program¬ 
mable read-only memory) 
burner and a System Activi¬ 
ty Monitor that lets you dis¬ 
play or alter memory and 
registers, set breakpoints, 
and single-step through a 
program as it runs. 

The basic Datamac 
1200, excluding disk drives 
but with a disk controller, 
costs S2650. The S4195 
Datamac 1255 has two 
5 A -inch double-sided 
double-density floppy-disk 
drives, each with 409K 
bytes of storage. The Data¬ 
mac 1265, which has two 
5 A-inch double-sided 
96-track-per-inch drives 
each capable of storing 
788K bytes of data, has a 
suggested list price of 
S4670. Full details on the 
1200 Series are available 
from Datamac Computer 
Systems, 680 Almanor 
Ave., Sunnyvale, CA 
94086, (408) 735-0323. 
Circle 606 on inquiry card. 


computer lets users con¬ 
figure for virtually any ap¬ 
plication, according to 
Micro Source. The unit fea¬ 
tures 368K bytes of stor¬ 
age per 5 A-inch floppy- 
disk drive, a modular de¬ 
sign using STD-bus boards 
with an 8-slot card cage 
that can be expanded to 
12 slots, a 9-inch green- 
phosphor cathode-ray 
tube with an 80-character 
by 24-line display format, 
and a VT-lOO-siyle de¬ 
tachable keyboard. The 
M6000P uses the Z80 pro¬ 
cessor, but it's upgradable 
to 68000 operation by vir¬ 
tue of the STD bus. The 
M6000P can use single- 
and double-sided single- or 
double-density disks under 
the CP/M 2.2 operating 
system. A rear connector 
for an optional S-inch disk 
drive is provided. Standard 
software includes the 
Superfile database man¬ 
ager and MicroPro's 
Wordstar, Calcstar, Spell- 
star, and Mailmerge pro¬ 
grams. 

Optional equipment for 
the M6000P includes a 
10-megabyte Winchester 


hard disk, battery backup, 
printer, an 8-inch floppy- 
disk drive, add-on memory 
cards, and a 6809 card 
running Flex. Prices start at 
S3900. Complete details 
are available from the 
Micro Source Inc,, POB 
319, New Lebanon, OH 
45345, (513) 687-1395. 
Circle 607 on inquiry card. 


16-Blt Supermicros 

Molecular Computer 
now offers 16-bit process¬ 
ing power on its multiuser 
Supermicro 8 and Super¬ 
micro 32 systems. The 
16-bit capability, which is 
based on the 8086 micro¬ 
processor from Intel with 
up to I megabyte of mem¬ 
ory, will coexist in the 
same system with 8-bit 
Z80 processors running 
under the CP/M-compat¬ 
ible n/Star operating sys¬ 
tem, This arrangement lets 
each user have a dedi¬ 
cated 8-bit Z80 and 64K 
bytes of memory for 
CP/M-compatible applica¬ 
tions, while the 16-bit 
CP/M-86-compatible capa- 
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bil/ty gives all users a 
shared resource with more 
addressing space. The in¬ 
crease in addressing space 
means that large applica¬ 
tions such as complex 
modeling, graphics, large 
spreadsheets, and statis¬ 
tical packages are possible. 
Other features of the 
16-bit Supermicros include 
up to 1 megabyte of RAM 
(random-access read/write 
memory) in 256K-byte in¬ 
crements, an intel 8089 
I/O DMA (direct memory 
access) processor, an 
8‘MHz system clock, and 


A free eight-page color 
catalog detailing carbon¬ 
less forms for small com¬ 
puters is available from the 
Delmart Company. The 
catalog presents a line of 
carbonless checks, in¬ 
voices, and statements, 
plus a description of Del- 
marCs custom-design ser¬ 
vice for variations in for- 


parity for error detection. 

Options include error 
correction circuitry, the 
8087 mathematics proces¬ 
sor, and up to 128 mega¬ 
bytes of Winchester-disk 
storage. A 16-bfr processor 
with 25 6 K bytes of RAM 
for both Supermicro 8 and 
32 costs S2795. Each ad¬ 
ditional 256K-byte incre¬ 
ment, up to I megabyte, 
costs S 1495. For complete 
details, contact Molecular 
Computer, 1841 Zanker 
Rd., San Jose, CA 95 U 2, 
(408) 995-5440. 

Circle 608 on inquiry card. 


mat, typefaces, and choice 
of different logos. Direct- 
mail prices for quantities as 
low as 500 are provided. 
Call or write Delmart Co., 
530 North Wheeler St., 
FOB 43495, St Paul MN 
55164, (800) 328-9697; in 
Minnesota, call (612) 
483-7888. 

Circle 609 on inquiry card. 



TRS-80: More 
Than BASIC 

The most recent addition 
to the Blacksburg Contj'nu- 
ing Education Series, 
TRS-80: More Than BASIC 
by John Paul Froehlich, 
shows you how to convert 
your TRS-80 Model I or III 
into a development system 
for programming in Z80 in¬ 
struction-code mnemonics, 
it shows you how to con¬ 
vert the TRS-80 by loading 
object code from cassette 
or floppy disk or by replac¬ 
ing the BASIC ROM (read¬ 
only memofy). It explains 
how you can obtain writ¬ 
ten text useful in tracing 
system development, and 
descriptions of the hard¬ 
ware for programming 
EPROMs (erasable pro¬ 
grammable read-only 
memories) are provided. 
Appendices in TRS-80; 
More than BASIC furnish 
the command sequence 
table, references, a list of 
hardware and software 
suppliers, and source-code 
listing for the monitor pro¬ 
gram and for programming 
2708, 2716, and 8755 
EPROMs. 


PUBLICATIONS 



Carbonless Forms 
for Small Computers Detailed 


Available in softcover, 
the 220-page TRS-80: 
More Than BASIC costs 
$10.95, plus SI shipping 
and handling. Order yours 
from Group Technology 
Ltd., FOB 87, Check, VA 
24072, (703) 651-3153. 
Circle 610 on inquiry card. 


Logical Database 

Design Explained 

Logical Data Base 
Design by Robert M. Cur¬ 
tice and Paul E. Jones has 
all the information you 
need to develop a realistic 
working knowledge of ef¬ 
fective logical database 
design, according to the 
publisher. Logical database 
design is organized as a set 
of rules and techniques 
within the bounds of a 
single methodological 
framework. Numerous if- 
lustrations and detailed 
descriptions of the prob¬ 
lems and choices designers 
must face lead you beyond 
elementary principies and 
provide insight into the real 
issues encountered during 
the design process. Curtice 
and Jones supply extensive 
examinations of data ele¬ 
ments, including the tax¬ 
onomy of data, examples 
of elements that you Ye 
most likely to face, and a 
real database. The analysis 
of user requirements is 
covered, as well as the 
identification of entities and 
their representations, and 
the sorting out of relation¬ 
ships among entities. Other 
topics addressed include 
procedures for checking 
and preserving the integrity 
of logical data structure. 
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how to document a logical 
design, notationa) conven¬ 
tions. how to use the nota¬ 
tion. fundamental rules of 
logical database design, 
and guidelines for logical 
design. 

Logical Data Base 
Design is available for 
S29.95 from Van Nostrand 
Reinhold, 135 West 50th 
St., New York. NY 10020, 
(212) 265-8700, 

Circle 611 on inquiry card. 



Structured COBOL 
Programming 

Struaured COBOL Pro¬ 
gramming by Morris 
Pollack and Harry Geist 
can be used as a textbook 
in a one- or two-semester 
course or as a self-instruc¬ 
tion guide. Its exercises pro¬ 
vide you with practice in 
writing program segments, 
and its problems develop 
several programs, step-by- 
step, so that you can apply 
what you have learned in 
an orderly fashion. Each 
chapter is complemented 
by a concise outline of the 
concepts presented. Other 
features of Structured 
COBOL Programming in¬ 
clude appendices covering 


keypunching, BIM OS JCL, 
COBOL reserved words, 
and the Environment Divi¬ 
sion. A glossaty of COBOL 
and computing terms, a se¬ 
lected bibliography, and an 
index supplement the text. 

Structured COBOL Pro¬ 
gramming has a suggested 
list price of S 17.95. An ac¬ 
companying instructor's 
guide costs S3.33. Contact 
Bobbs-Merrill Educational 
Publishing, 4300 West 
62nd St., POB 7080, In¬ 
dianapolis. IN 46206, (317) 
298-5400. 

Circle 612 on inquiry card. 


Newsletter Focuses 
on TCS Accounting 
Software 

Rocky Mountain Soft¬ 
ware Systems produces a 
quarterly newletter for 
users of the TCS (Technical 
Systems Consultants) ac¬ 
counting software sytem. 
TCS Debits and Credits 
has bug reports and fixes, 
potential enhancements to 
make the system more 
powerful or easier to use, 
new products and new 
version announcements, 
news on TCS-compatible 
products or services, and 
helpful ideas. 

Subscriptions to TCS 
Debits and Credits are 
available to any TCS user 
for $20 a year. A low<ost 
floppy-disk update service 
is available to subscribers. 
Contaa Rocky Mountain 
Software Systems, POB 
3282, Walnut Creek. CA 
94598. (415) 625-1592. 
Circle 613 on inquiry card. 


Electronic Specialists has 
produced a 40-page cata¬ 
log that presents its entire 
line of microcomputer in¬ 
terference-control cards. 
Also included are protec¬ 
tive devices, line-voltage 
regulators, and AC power 
interrupters. Descriptive 
sections outlining particular 


Sextant is an indepen¬ 
dent magazine designed 
for Heath/Zenith users. Its 
articles cover a wide varie¬ 
ty of topics, including color 
graphics applications, ad¬ 
vice on choosing program¬ 
ming languages, analyses 
of H/Z89 interface hard- 


problems and suggested 
solutions are provided, and 
typical applications and 
uses are highlighted. 

Request catalog 821 
from Electronic Specialists 
Inc., 171 South Main St„ 
POe 389, Natick, MA 
01760, [617] 655-1532. 
Circle 614 on Inquiry card. 


ware, software reviews, 
and game programs. 

Annual subscriptions 
cost S9.97 (four issues). 
Contact Sextant, 716 E St. 
SE, Washington, DC 
20003, (202} 544-0900, 
Circle 615 on inquiry card. 


Magazine for 
Heath/ZenIth Users 
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Quarterly Probes Voice 
Synthesis and Recognition 


Speech Technology is a 
quarterly magazine de¬ 
voted to the latest technical 
developments and applica¬ 
tions in voice synthesis and 
speech recognition. De¬ 
signed for engineers, scien¬ 
tists, educators, managers, 
and users, this journal 
probes all areas of speech- 
technology research from 
semiconductors to speech 
science. Other topics 
covered include digital sig- 


Inner Access Corpora¬ 
tion’s 8080/Z80 Meta- 
FORTH cross-compiler runs 
under CP/M or Cro- 
memco's CDOS disk oper¬ 
ating systems. MetaFORTH 
has both 8080 and Z80 as¬ 
semblers and produces 
code that can be down¬ 
loaded to any Z80- or 
8080-based computer or 
put into ROM (read-only 
memory). It uses a built-in 
79 Standard FORTH under 
CP/M or CDOS to create 
79 FORTH code with an 
application on the target 
machine. Optionally, the 
target FORTH and applica- 


nal processing, computer- 
processing architecture, 
and effective applications 
of human factors. 

A year’s subscription to 
Speech Technology costs 
S50 in the U.S., $58 in 
Canada and Mexico, and 
$67 elsewhere. Speech 
Technology is published 
by Media Dimensions Inc., 
525 East 82nd St., New 
York, NY 10028. 

Circle 616 on inquiry card. 


tion can be written with¬ 
out headers and link words 
for space savings on the 
order of 25% to 30%. 

MetaFORTH requires an 
8080- or ZSO^ased system 
with 48K bytes of memory 
and CP/M or CDOS. It’s 
available on a single-sided 
single-density 8-inch IBM- 
format floppy disk and on 
two 5i4-inch CDOS-for- 
mat disks. The price is 
$450. Contact Inner Ac¬ 
cess Corp., POB 888, Bel¬ 
mont, CA 94002, (415) 
591^8295, for details. 

Circle 617 on Inquiry card. 


Powertext for IBM 

Beaman Porter's Power- 
text word-processing sys¬ 
tem for the IBM Personal 
Computer has sophisti¬ 
cated editing and compre¬ 
hensive text-formatting 
capabilities. Automatic 
copy-placement styles in¬ 
clude margins, indents, 
spacing, super- and sub¬ 
scripts, justification, center¬ 
ing, variable pitch, pagina¬ 
tion, and table of contents. 
Complementing this are 
features such as form let¬ 
ters, automatic headers 
and footers, and unlimited 
documentation length. 
Other standard Powertext 
abilities include 132<har- 
acter lines, vertical and 
horizontal border lines, 
boxed copy, print macro 
instruaions, up to 14 col¬ 
umns. automatic footnote 
numbers, boiler-plate inclu¬ 
sion, and automatic title 
page, envelope, and label¬ 
ing. 

Powertext for the IBM 
Personal Computer is a 
run-time bootable system 
requiring a minimum of 
64K bytes of memory, two 
disk drives, and a serial or 
parallel printer. It can ac¬ 
commodate 200K bytes 
per disk and, if your sys¬ 
tem has more than 64K 
bytes of memory. Power- 
text can provide extended 
memory for the program 
environment and RAM 
(random-access read/write 
memory) disk. Powertext 
costs $399, Including disk 
and a manual. The man¬ 
ual alone is $25. Contact 
Beaman Porter Inc., Plea¬ 
sant Ridge Rd., Harrison, 
NY 10528, (914) 967-3504. 
Circle 618 on inquiry card. 



H/Z89 Circuit- 

Analysis Program 

Pressure Applications is 
marketing a circuit-analysis 
program for Heath/Zenith 
89 computers. The pro¬ 
gram features steady-state 
circuit analysis of R-L-C ele¬ 
ments, bipolar and junction 
FET transistors, and opera¬ 
tional amplifiers. Its easy-to- 
use format and extensive 
function keys allow data 
files to be loaded and 
saved from disk. Also pro¬ 
vided are element addition 
or deletion and listing to a 
printer functions. 

The program, available 
for 5'A-inch hard-sectored 
disk only, requires the 
CP/M 2.2 operating sys¬ 
tem, MBASIC, and a mini¬ 
mum of 48K bytes of mem¬ 
ory. It costs $30. A version 
with screen-plotting capa¬ 
bilities sells for $40. Order 
from Pressure Applications, 
2478 Briarwood Dr., San 
Jose, CA 95125, (408) 
269-6107. 

Circle 619 on irrqutry card. 


VIsfschedule 
for the Apple III 

Visicorp has released a 
more powerful version of 
its Visischedule interactive 
project-management pro¬ 
gram for the Apple III com¬ 
puter. The number of tasks 
that can be performed with 
this Visischedule are nearly 
double that of the Apple II 
version because of the 
Apple Ill’s larger internal 
memory. A 128K-byte 
Apple III will support from 
145 to 215 tasks per pro¬ 
ject, and a 256K-byte 
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Apple 1)1 will handle 300 
tasks. 

A minimum of ) 28K 
bytes of memory and an 
external disk drive are re¬ 
quired. A printer is recom¬ 


mended. The suggested re¬ 
tail price is $300. Contact 
Visicorp. 2895 Zanker Rd., 
San Jose, CA 95134, (408) 
946-9000. 

Circle 620 on inquiry card. 



CP/M Applications Run 
Faster Under TurboOOS 


TufboDOS. a Z80-based 
operating system, is a Soft¬ 
ware 2000 product said to 
be fully compatible with 
the CP/M 2.2 operating 
system, but three times as 
fast and capable of storing 
25% to 35% more data on 
each disk. Available for 
single-user and networking 
configurations, TurboDOS 
supports hard disks to 1000 
megabytes and features 
automatic file and record 
interlocks, high-per¬ 
formance print spooling, 
the ability to handle as 
many as 16 printers simul¬ 
taneously, multiple com¬ 
mands per line, and nest¬ 


ing of command files. 

Software 2000 has de 
signed versions of Turbo¬ 
DOS for the TRS-SO Model 
II, Xerox 820, Televideo 
TS-800, Digilog 1000 and 
1500, IMS International 
5000 and 8000 series, and 
most S-100 bus systems. 
An adaptable version for 
any Z80-based microcom¬ 
puter can be obtained. 
Complete TurboDOS speci¬ 
fications will be furnished 
by Software 2000 Inc., 
1127 Hetrick Ave., Arroyo 
Grande, CA 93420, (805) 
489-1977. 

Circle 621 on Inquiry card. 


Flexible Programmer 
Tool 

Digital Research's Access 
Manager programmer tool 
gives you a common 
method of data-access 
management for data files. 
Basically a general-purpose 
"keyed" file-access meth¬ 
od. Access Manager lets 
you use meaningful key 
values, such as account 
number or customer name, 
to directly access data 
records on disk files. In¬ 
dexes can be created to 
provide multiple keys to 
end-user files. It provides a 
common access method to 
the database, regardless of 
which Digital Research 
compiler language you are 
using, through its link to 
the run-time system of ap¬ 
plication programs running 
under the CP/M or MP/MII 
operating system. Data will 
be accessible through pro¬ 
grams incorporating Ac¬ 
cess Manager and written 
in PL/l-80, Pascal/MT-h, or 
the CBASIC compiier, 
CB-80, 

Access Manager has a 
suggested single-user price 
of $300, Contaa Digital 
Research, 160 Central 
Ave., Pacific Grove, CA 
93950, (408) 649-3896, for 
full details. 

Circle 622 on inquiry card. 


Easy-to-use Real 
Estate Software 

Simple Soft's Quikcalc 
Real Estate Investor is de¬ 
signed for prospective 
homeowners, real estate 
brokers, and investors. It 
has four separate files that 
can help evaluate potential 


real estate sales or pur¬ 
chases. Basically a template 
for 64K-byte microcom¬ 
puters using either Visicaic 
or Supercalc, Quikcalc is 
provided with separate 
models for individual 
residences and for income 
properties. Both models 
analyze purchase price, 
financing structure, tax im¬ 
plications. cash flow, and 
profitability after sale. All 
analyses are summarized 
into an inclusive internal 
rate of return, 

Quikcalc has a sug¬ 
gested retail price of 
S129.95. Versions are avail¬ 
able for most popular com¬ 
puters. including the Apple 
and the IBM Personal Com¬ 
puter. Address inquiries to 
Simple Soft Inc., Suite 101, 
480 Eagle Dr., Elk Grove, 
IL 60007, (312) 364-0752. 
Circle 623 on inquiry card. 


Milestone 

Milestone is a project- 
management and time- 
scheduling program from 
Digital Marketing, It's writ¬ 
ten in Pascal and runs on 
CP/M, UCSD, and Apple 
Pascal systems. For CP/M 
systems, it is compiled us¬ 
ing Pascal/M and is 
delivered, ready-to-run, 
with the Pascal/M run-time 
package. For UCSD Pascal 
systems. Milestone comes 
as an executable p<ode 
file. Milestone will run on 
an 8086-based machine 
with CP/M-86, a Z80 sys¬ 
tem with Cromemco's 
CDOS operating system, 
an Apple II running Apple 
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Pascal or equipped with a 
Z80 softcard, a TRS-80 
Model II running CP/M, 
and a Z80-, 8080, or 
8085-based machine run¬ 
ning CP/M. Additional re¬ 
quirements include 56K 
bytes of RAM (random-ac¬ 
cess read/write memory), 
one disk drive, an 80-col- 
umn printer, and a terminal 
with a 24-lfne by 80-col¬ 
umn display, absolute cur¬ 
sor positioning, and a 
home-and-clear function. 

Complete specifications 
are available from Digital 
Marketing, 2670 Cherry 
Lane, Walnut Creek, CA 
94596, (415) 938-2880. 
Circle 624 on inquiry card. 


CBASIC-2 
Screen Handler 

Screenmaster from Mar¬ 
keting Essentials is a 
CBASIC-2 module in 
source-code form for inclu¬ 
sion in CBASIC-2 programs 
requiring screen input 
with automatic validation. 
CBASIC-2 code can be in¬ 
serted to affect any degree 
of editing and control, 
overriding Screenmaster if 
necessary. Screenmaster 
provides such commands 
as GOTO (field) n, BACK¬ 
WARD and FORWARD n 
fields. NEXT and PRIOR 
(screen), as well as SUB¬ 
MIT and ABORT. Its out¬ 
put is an in-memory array 
of user responses for fur¬ 
ther use by the program¬ 
mer. The Screenmaster 
disk includes utilities to test 
and create screens. 
Screenmaster can be used 


with any dumb terminal. 

Screenmaster is distri¬ 
buted on an 8-inch single- 
density CP/M-format disk; 
other formats are available. 
It costs S195, the manual 
alone is $25, and a demon¬ 
stration disk can be pur¬ 
chased for $10. Order 
Screenmaster from Market¬ 
ing Essentials Inc., 206 
Mosher Ave., Woodmere, 
NY 11598, (800) 645- 
2622; in New York, (516) 
569-4533. 

Circle 625 on inquiry card. 


Legend Slide Select 

Legend Industries de¬ 
signed the Slide Select Pro¬ 
gram for use with its 64KC 
and 128KDE memory cards 
and the Apple II computer. 
The program, a combina¬ 
tion of two pieces of soft¬ 
ware, lets you rapidly 
retrieve a high-resolution 
picture. One part of Slide 
Select is an Applesoft pro¬ 
gram that gives you con¬ 
trol of high-resolution pic¬ 
tures. For the BASIC pro¬ 
grammer, a machine-lan¬ 
guage interface is available 
for easy access to the 
Legend cards. Slide Select 
lets you flip back and forth 
between high-resolution 
pictures, resulting in the 
functional equivalent of a 
slide projector. Control 
over displayed pictures is 
user-selectable by means 
of the keyboard or game 
paddles, or it can be set to 
run automatically. Up to 
eight pictures can be 
stored in a 64KC card, and 
the 128KDE can store 
twice as much. 

Slide Selea comes stan¬ 


dard when you purchase 
Legend 64KC or 128KDE 
memory cards, which cost 
$349 and $650, respec¬ 
tively. The program is also 
available as an $8 update 
for users who already 
have Legend cards. Con¬ 
tact your local Apple 
dealer or Legend Industries 
Ltd., 2220 Scott Lake Rd., 
Pontiac, Ml 48054, (313) 
674-0953. 

Circle 626 on inquiry card. 


Citation- 

Management 

Program 

The maintenance of 
your personal reference file 
of scientific and academic 
citations from journals, 
books, and conference 
proceedings can be simpli¬ 
fied with Bibliotek version 
2.0 from Scientific Software 
Products. Bibliotek auto¬ 
mates the process of biblio¬ 
graphy management from 
citation entry through 
printing a finished refer¬ 
ence list. Citation entry, 
modification, deletion, 
searching, sorting, and 
printing are controlled 
through prompted key¬ 
board entries. Searches can 
be made by keyword, 
source title, author and 
editor, title phrases, and 
date in any combination. 
Equipped with extensive 
facilities for editing and 
altering responses, Bibliotek 
can store approximately 
500 references in a single 
bibliography, which con¬ 
sists of two disks. 

Bibliotek version 2.0 re¬ 
quires an Apple II computer 
with 48K bytes of RAM 


(random-access read/write 
memoty), Applesoft BASIC, 
two disk drives, and a 
printer. A single-user li¬ 
cense costs $300, including 
an extensive reference 
manual. The manual alone 
is $25. Full details are avaiF 
able from Scientific Soft¬ 
ware Products Inc., 3171 
Donald Ave., Indianapolis, 
IN 46224, (317) 299-0467. 
Circle 627 on inquiry card. 



PERIPHERALS 



Color Display 

The ECM-I301 from 
Electrohome Limited is a 
13-inch general-purpose 
color display monitor. The 
ECM-I301 has six user 
controls and is directly 
compatible with the IBM 
Personal Computer. The 
ECM-1301 provides a 
broad bandwidth, and it 
has separate modules for 
connection to other com¬ 
puters, including 8- and 
16-color modules and an 
RS-170 module for separate 
red-green-blue inputs. 

The EMC-1301 comes in 
both medium- (580 by 235 
pixels) and high-resolution 
(720 by 512 pixels) ver¬ 
sions. It is FCC Class A ap¬ 
proved. For details, contact 
Electrohome Ltd., 809 
Wellington St. N, Kit¬ 
chener, Ontario N2G 4J6, 
Canada. 

Circle 628 on inquiry card. 
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Portable Communications 
System for the Disabled 


Omni is 3 portable com¬ 
munications system for 
non vocal, vocally im¬ 
paired, or dexterity im¬ 
paired individuals from 
Communications Research 
Corporation. A complete 
Omni system includes a 
display board, an LCD 
(liquid-ctystal display) read¬ 
out, hard-copy printout 
facility, 16K bytes of pro¬ 
grammable memory, a 
remote environment con¬ 
trol, audible alarm, type¬ 
writer interface, and com¬ 
puter access. With the 
Omni system, disabled in¬ 
dividuals can switch lights 
and electrical equipment 
on and off, summon an at¬ 
tendant, and select mes¬ 
sages in the form of printed 
words, phrases, tymbols, 
or pictures. Omni is 
equipped with an RS232C 
port that provides interface 
capabilities with com¬ 
puters. The system also can 
substitute for the com¬ 
puter's keyboard, which 
provides access to pro¬ 
gramming and data input. 
Its reader/printer attach¬ 
ment provides alphabetic 
interpretation of symbols or 
pictures. 

The Omni System ranges 


in price from S1275 to 
$2975. For a brochure de¬ 
tailing optional equipment 
and ordering information, 
contact Communications 
Research Corp., 1720 
130th Ave. NE, Bellevue, 
WA 98005, (800) 426- 
8075; in Alaska, Hawaii, 
and Washington, call (206) 
881-9550. 

Circle 629 on inquiry card. 


VIC Timesharing 
with Printout 

RVR Systems' MDM-I is 
a modem driver module 
that plugs directly into the 
user port of the Commo¬ 
dore VIC-20. It's supplied 
with two serial ports for a 
modem and a printer and a 
terminal program that per¬ 
mits telephone line connec¬ 
tions to large timesharing 
computers and computer 
networks, such as Dow 
Jones, The Source, and 
CompuServe. Additionally, 
the MDM-) has two in¬ 
dicators that show trans¬ 
missions to and from the 
VIC. All transmissions are 
simultaneously recorded 
on the VIC'S screen and 


the serial printer. An exter¬ 
nal power source is not re¬ 
quired. 

The MDM-I is available 
for $59, plus S3 shipping. 
For details, contact RVR 
Systems, FOB 265, Dewitt, 
NY 13214. 

Circle 630 on inquiry card. 


Intelligent Interface 

Warn Electronics' intelli¬ 
gent printer interface for 
use with daisy-wheel print¬ 
ers, such as Hy-type I and 
Oume, lets you download 
data from the computer in 
either serial or parallel form. 
The interface, which uses a 
Z80 processor, relieves the 
host computer from con¬ 
trolling the printer so that it 
can perform more useful 
tasks, Data is stored in a 
software FIFO (first-in/first- 
out) buffer, using a space- 
compression technique. 
Data input can be accom¬ 
plished by either a Cen¬ 
tronics-compatible parallel 
port or a simplified RS-232C 
port (transmit data and re¬ 
ceive data only). The 
parallel input has a variety 
of handshaking signals, in¬ 
cluding busy, printer fault, 
paper out, and ribbon out. 
Standard features include 
16K bytes of storage, 
switch-selectable serial port 
data rates from 50 bps (bits 
per second) to 19,200 bps 
in 16 common rates, and 
selectable stop bits and 
parity. 

The intelligent printer in¬ 
terface is available in an 
assembled and tested ver¬ 
sion or as a bare board 
and operating software. 
Both versions can be ob¬ 


tained with software al¬ 
lowing basic features such 
as a full I6K-byte buffer, 
setting of form length, and 
reprinting of buffer. 
Cabinets, front panels, 
cables, and a variety of 
PROMs (programmable 
read-only memories) are 
available. The price for the 
intelligent interface ranges 
from $125 to $525. Con¬ 
tact Warn Electronics Ltd., 
POB 526, Knightdale, NC 
27545, (919) 266-9411. 
Circle 631 on inquiry card. 


Run IBM Programs 
on the Apple II 

The SSCard from Copro¬ 
cessors lets Apple II owners 
run programs designed for 
the IBM Personal Com¬ 
puter. The card contains a 
5-MHz 16-bit Intel 8088 
processor, 64K bytes of 
RAM (random-access read/ 
write memoty), and con¬ 
trol functions. Users merely 
plug the card into a vacant 
slot in the Apple, turning it 
into a 16-bit personal com¬ 
puter with I2aK bytes of 
memory. The card is fully 
compatible with Apple pe¬ 
ripherals such as printers 
and disk drives. The 
S8Card has the ability to 
switch between normal 
Apple programs and IBM 
programs, using the IBM's 
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operating system. It op¬ 
erates from the Apple's in¬ 
ternal power supply. 

The 88Card costs S899, 
including documentation. 
Further information is avail- 


integral Data Systems' 
Microprism produces fully- 
formed charaaers at 75 
cps (characters per second) 
in a single pass of the print 
head. Standard features in¬ 
clude a data mode for 
high-speed printouts at I? 0 
cps, programmable charac¬ 
ter densities, an enhanced 
type mode, proportional 
and fixed spacing, auto¬ 
matic text justification, 
backspace and overstrike 
capabilities, and vertical 
and horizontal tabbing. 
Operator controls incor¬ 
porate a fault and paper- 
out indicator and switches 
for power-up parameters, 
parallel or serial interfaces, 
and Xon/Xoff protocols. 
Dot-graphics features in¬ 
clude 84 by 84 dots per 
inch resolution in a single 
pass, the ability to generate 
charts and drawings, and 


able from Coprocessors 
Inc., Suite 64. 50 West 
Brokaw Rd.. San Jose, CA 
95110, (408) 947-4616. 
Circle 632 on inquiry card. 


bit-mapped architecture for 
control over the output. 

Microprism is compatible 
with other Prism series 
printers. It has a suggested 
retail price of S799 and can 
be ordered from Integral 
Data Systems. Milford, NH 
03055, (603) 673-9100. 
Circle 633 on inquiry card. 



Apple II 
Hard-Disk Kit 

A 5-megabyte Win¬ 
chester hard-disk tystem kit 
for the Apple II computer is 
available from Xebec. Ac¬ 
cording to the manufac¬ 
turer, the kit can be assem¬ 


bled in less than 10 min¬ 
utes and does not require 
technical expertise. The kit 
consists of a 5!4-inch 
5-megabyte Winchester- 
disk drive and Xebec's 
S-J4I0 intelligent disk con¬ 
troller. Standard features in¬ 
clude up to 22-bit error 
detection, up to 11-bit error 
correction, a full-sector 
data buffer, and single¬ 
command disk initializa¬ 
tion. Supplied with the 
system is an Apple II Host 
Adapter Personality Card 
that supports Apple DOS 
(disk operating system), the 
CP/M operating system, 
and the Pascal language; a 
JI 5/230-volt power 
module; cable set; cabinet; 
DOS or CP/M software; 
and installation instructions 
and documentation. 

The 5-megabyte hard¬ 
disk system for the Apple II 
costs SI299. Individual 
components can be pur¬ 
chased separately. Full 
specifications are available 
from Xebec, 432 Lakeside 
Dr„ Sunnyvale, CA 94086. 
(800) 538-1644; in Califor¬ 
nia, (800) 627-1842. 

Circle 634 on inquiry card. 


Omega 99G 
Printer from MPI 

Micro Peripherals' Model 
99G Omega is a bidirec¬ 
tional impact matrix printer. 
It can print on letterhead, 
bond paper, or multipart- 
cut forms because it has 
both a front-load, single¬ 
sheet feeder and a stan¬ 
dard sprocket feed. With a 
maximum speed of 100 



Low-Cost Printer 
Has Expensive Features 


characters per second, the 
99G can format printouts 
in 80-, 96-. or 136<olumn 
lines using a 7 by 9 dot 
matrix. High-quality print¬ 
outs can be produced us¬ 
ing an 11 by 9 matrix and a 
serif-style type font in an 
80-coIumn format. Double- 
wide characters are soft¬ 
ware-selectable from any 
of four print selections and 
can be intermixed on a line 
for message highlighting. 
Standard print features in¬ 
clude full uppercase and 
lowercase ASCII (American 
Standard Code for Informa¬ 
tion Interchange) set, ad¬ 
justable traaors for paper 
widths of 1 to 9 inches, 16 
selectable forms lengths, 
skip-over perforation, user- 
selectable line spacing of 6 
to 8 lines per inch, and a 
dot-addressable high-reso¬ 
lution graphics capability 
for plotting, printing of 
screen graphics, and gen¬ 
erating special fonts, il¬ 
lustrations, and characters. 
Other standard features in¬ 
clude a Centronics-type 
parallel interface, an RS- 
232C serial interface with 
Busy handshake and data 
rates ranging from 110 to 
1200 bits per second, a 
1 K-byte buffer, and a con¬ 
tinuous-loop ribbon car¬ 
tridge. 

A variety of options are 
available for the 99G, in¬ 
cluding a 2K-byte buffer, 
an IEEE-488 bus interface, 
and a 20-mA current loop. 
The 99G has a suggested 
retail price of S849, Details 
can be obtained from 
Micro Peripherals Inc.. 
4426 South Century Dr., 
Salt Lake City, LIT 84107. 
(801) 263-3081. 

Circle 635 on inquiry card. 
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Universal Printer Buffer 


Microfazer from Quad- 
I'am Corporation is a uni¬ 
versal printer buffer that 
tan be used with most 
TOpular microcomputers 
and parallel printers. It uses 
standard Centronics signals 
and can draw its power 
[from most printers. Data is 
Ireceived from the com¬ 
puter at rates of up to 4000 
characters per second, and 
[Microfazer is user-expand¬ 
able from 8K bytes to 64K 
[bytes using standard 
64K-byte 200-nanosecond 
chips. It's designed to at¬ 


tach directly to the input 
port of Epson and similar 
printers. 

Microfazer is available in 
four models that offer buf¬ 
fering of 8K, I6K, 32K, and 
&4K bytes. Prices range 
from SI59 to S299. Sepa¬ 
rate voltage power sup¬ 
plies are available where 
necessary. For complete 
details, contact Quadram 
Corp., 4357 Park Dr., IMor- 
cross, GA 30093, (404) 
923-6666. 

Circle 636 on inquiry card. 


MISCELLANEOUS 


Allenbach to Market 
OEM-quallty Disks 


Allenbach Industries, 
[best known for its high- 
quality disk-duplication ser¬ 
vice, has set up a dealer 
network for its line of blank 
OEM- [original equipment 
manufacturer) quality flop¬ 
py disks. Previously avail¬ 
able only to software pro¬ 
ducers, the 5 /4- and 8-inch 
disks can be purchased in 
single- or double-sided for¬ 
mats and double-density. 

When Allenbach dupli- 
I cates your software, each 
disk is copied and verified 
bit-by-bit. Guaranteed to 


exceed ANSI (American 
National Standards Insti¬ 
tute}, ECMA (European 
Computer Manufacturers 
Association), and ISO (In¬ 
ternational Standards Or¬ 
ganization) standards, 
Allenbach disks and dupli¬ 
cation services carry life¬ 
time warranties. 

For complete details on 
the disks and disk-duplica¬ 
tion services, contact Allen¬ 
bach Industries, Suite A, 
2101 Las Palmas, Carlsbad, 
CA 92008. 

Circle 637 on inquiry card. 



Plug-In 

Power-Line Monitor 

MCG Electronics' AC 
Line Transient Monitor will 
determine whether your 
AC line power contains 
transients and surges that 
could cause your computer 
to lose data or garble infor¬ 
mation. The Monitor has 
five LEDs (light-emitting 
diodes) that indicate 
power-on and that the line 
current has reached 200, 
400, 600, and 800 volts or 
more. Also provided is a 
memory feature that re¬ 
tains transient data for 24 
hours, even if the Monitor 
has been accidentally 
unplugged. 

The Monitor fits into 
any standard 120-volt AC 
outlet and can be moved 
from outlet to outlet so 
that you can determine 
which is best. The Monitor 
is also helpful in determin¬ 
ing whether a newly in¬ 
stalled machine will cause 
damage before it has a 
chance to do so. The AC 
Line Transient Monitor 
costs S189 and is available 
from MCG Electronics 


Corp., 160 Brook Ave., 
Deer Park, NY 11729, 
(516) 586-5125. 

Circle 638 on inquiry card. 


New Products 
from MPC 

Apple II users can burn 
EPROMs (erasable pro¬ 
grammable read-only 
memories) with MPC Pe¬ 
ripherals Corporation's 
PROM-lt EDS (EPROM De¬ 
velopment System). The 
device can program 8K-, 
I6K-, and 32K-byte 
EPROMs such as the 
2508, 2516, 2532. 2716, 
and 2732 with the change 
of a personality module. Its 
disk-based software helps 
you manipulate blocks, 
disk files, and EPROM 
code. Downloading hexa¬ 
decimal files from any 
computer that's equipped 
with an RS-232C port is 
possible. Memory-mapped 
space permits execution of 
EPROM routines directly 
from PROM-lt by means of 
the Apple's 6502 micrpro- 
cessor. A switch-selectable 
write-protect feature en¬ 
sures EPROM-code stabili¬ 
ty. PROM-lt costs S129.50. 

Also available for the 
Apple II is an asynchro¬ 
nous serial I/O interface 
card, known as AP-SIO. It 
has driver firmware that 
follows the Apple's periph- 
eral card convention, 
which ensures compati¬ 
bility with all present and 
future operating systems. 
Switch-selectable firmware 
options include automatic 
linefeed/no linefeed, strip 
incoming linefeeds, half- 
and full-duplex, lower- 


SepEieniber 19e2 © BYTE PubUcations [ik 553 












What's New? 



Bubble Memory 
for LSI-11 


case-to-uppercase conver¬ 
sion/no conversion, and 
crystal-controlled data 
rates from 50 to 19,200 
bits per second. The AP- 
SIO costs SI 29.50. For fur¬ 
ther specifications on 
these products, contact 
MPC Peripherals Corp., 
9424 Chesapeake Dr., San 
Diego, CA 92123, (714) 
278-0630. 

Circle 639 on inquiry card. 



High-Performance 
Logic Analyzer 

Sage Enterprises’ Model 
PI 1160 Logic Analyzer is a 
high-performance device 
designed for digital system 
testing and development. 
Tne 1160, nicknamed the 
Owl, is a 16-channel, 
10-MHz logic analyzer that 
can be used with a stan¬ 
dard dual-channel oscillo¬ 
scope to obtain a 16-ch3n- 
nel timing diagram display. 
When connected to a 
microcomputer, such as 
the Apple II, the Owl can 
provide video displays of 
timing diagrams, state 
tables in user-selectable 
binary, octal, or hexadeci¬ 
mal formats, and, with its 
Veaor Graphic mode, an 
X,Y picture of digital infor¬ 
mation on the 16 channels. 

The Owl costs S950. For 
additional details, contact 
Sage Enterprises Inc., 1080 
Linda Vista Ave., Moun¬ 
tain View, CA 94043. 
(415) 969-5111. 

Circle 640 on Inquiry card. 



Minicassette 

EncodefDecode 

Circuit 

Braemar Computer De¬ 
vices is marketing an op¬ 
tional encode/decode cir¬ 
cuit for its CM-600 Mini- 
Dek cassette drive. The 
data encode/decode 
capability eliminates the 
need for host hardware or 
software features to pro¬ 
vide data timing and verifi- 
cation. Integral en¬ 
coding/decoding also does 
away with costly en¬ 
gineering time that's re¬ 
quired to interface the 
CM-600 to various digital 
applications. 

The CM-600 uses mini¬ 
cassettes to record up to 
90K bytes of data on a 
50-foot cassette at a stan¬ 
dard rate of 2400 bits per 
second. Power require¬ 
ments are I watt at 5 volts 
DC. The encode/decode 
option adds S25 to the 
CM-600's SI00 price tag. 
Complete details are avail¬ 
able from Braemar Com¬ 
puter Devices, 11950 12th 
Ave. S, Burnsville, MN 
55337. (612) 890-5135. 
Circle 641 on inquiry card. 


Bubbl-Tec is marketing a 
single-board magnetic- 
bubble mass-storage mem¬ 
ory system for DEC 
(Digital Equipment Cor¬ 
poration) LSI-11 com¬ 
puters. The QSB-11 Bubbl- 
Board is made up of a 
1-megabit bubble device 
and a controller that 
emulates DEC'S RXOl 
floppy-disk system. The 
controller handles bubble- 
device formatting and 
control, interfaces the 
bubble-memory system to 
the LSI's bus structure, and 
provides both soft- and 
hard-error protection and 
correction. Built on a dual¬ 
height LSI-11 module, the 
QSB-II has I28K bytes of 
nonvolatile storage, an 
average access time to first 
data byte of less than 41 


milliseconds, and data- 
transfer rates exceeding 
68,000 bits per second. 
Power consumption is less 
than 15 watts, and only 
+ 5-volt and -r* 12-volt 
power is required, both of 
which come directly from 
the LSI-11 bus. 

TheQSB-11 Bubbl-Board 
is fully compatible with all 
DEC LSI-11 systems, in¬ 
cluding the LSI-l 1/02 and 
-11/23, the SBC-11/21 
Falcon, and the LSI-11/23 
Plus. The price is SI6I4, 
quantity ten; OEM (origi¬ 
nal equipment manufac¬ 
turer) discounts are 
available. Contact Bubbl- 
Tec, 6800 Sierra Court. 
Dublin. CA 94566, (415) 
829-8700. 

Circle 642 on inquiry card. 
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Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from '"new product'' or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experrmenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup¬ 
pliers to this marketplace. The Information is printed more or less 
as a first-in first-out queue, subjea to occasional priority modifica¬ 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing In the "What's New?” 
feature is necessarily limited. We therefore cannot be responsible 
for produa quality or company performance. 



























SPECIALS (II INTEGRATED CIRCUITS 


6502 

7.45 

10/6 95 

50/6.55 

100/615 

6502A/6512A 

840 

10/7.95 

50/7 35 

100/6.90 

6520 PIA 

5.15 

10/4.90 

50/4.45 

100/4.15 

6522 VIA 

6.45 

10/610 

50/575 

100/545 

6532 

790 

10/740 

50/7.D0 

100/6,60 

2114-L200 


2.45 

25/2.30 

100/215 

2114-L300 


2.25 

25/2,10 

100/2.00 

2716 EPROM 


4.90 5/4.50 

10/4.00 

2532 EPROM 


8,90 5/8,45 

10/7 90 

6116 Hitachi 2KX8 CMOS RAM 8.90 5/8.45 

10/7 90 

4116-200 ns RAM 




8 for 15 

Zero Insertion Force 24 pin Socket 


200 

S’tOO Wire Wrap Socket 



2,40 


A P Products 15% OFF 
APHobbv-Blox 15% OFF 





MODEM SPECIAL $89 

SIGNALMAN Mkl from Anchor Automation 

DIRECT CONNECT Modem with RS232 Cable and Connector 
EiTcluded Fully compaiible with all Belli 0^ modems 0 to 300 
bps. full duplex, frequency shift keyed modulation, auto-select 
of ANSW/ORIG, direct connect. audrWe tone earner delect 
tndicaior, self-contained battery powered. 

Anchor ATAill Moflem S9 

Anchor FET/Cam Modem m 

CQMPACK Inteltigent Terminal Package ffS 

Cornbmes intelligent RS232 port hardware from egrs Micro- 
tech with EHS Intelligent Terminal software to alkiw you to 
conned any RS232 Modem to PET/CBM 
DC HAYES Smartmodem ?3D 

RSZ32 MODEM - Accouatic 119 


We carry Apple 11+ from 
Bell & Howell 



ior Apple 


leK RAM Card 

Apple LOGO 
Video Recorder Interface 
Super Serial Card 
Thunderclock Plus 
Z80 Softcard and CP/M 
Parallel Printer Interface/Cable 
Integer BASIC Card 
Grappler Interface 
Apiie Paddle Pair 
T D Fmduds Joystick for Appit 
T G Paddfes 

DC Hayes Micromodem II 
Videx 80 Column Card 
lullFORTH+ for Apple (fig-Forth) 

Silenlype Printer and Card 

Graphics Tablet arid Card 

Apple PASCAL Language 

Apple FORTRAN 

We stock E DU WARE Software 

GEN IS 1 Courseware Devebpmenl System 

Unicom Grade Reporting 

Unicom Softool Inventory (resource mgmt) 

Executive Qreiftng System with fonts 


G5 

150 

545 

149 
119 
295 

85 

150 
139 

29 

48 

32 

299 

259 

69 

310 

645 

195 

160 


185 

250 

250 

225 


Q commodore 



We stock the complete 
Commodore Line. Come see 
us for Personal, Business, and 
Educational requirements. 
Educational Discounts available. 
Some used Commodore 
equipment available. 


PETSCAN I $345 base price. 

AJJows you 10 conned up to 20 CBM/PET Computers lo 
shared diskdrives and pnntefs Compleiely transparent to I he 
user Perfect lor schools or multiple word pracessirrg con¬ 
figurations Base configuration supports 3 computers. 


239 

335 

32 

53 

99 


VIC 20 

VIC 1515 Punter 
VIC 3K RAM 
VIC BK RAM 
VIC 16K RAM 
VIC 1540 Disk Drive 5D0 
VIC Avengers (Invacters) 24 
VIC Jupiter Lander 24 
Spiders oJ Mars (UMf) 39 
VICTORY Soltwire lor VIC 
Street Sweepers 36 
Night Rider 11 

Treasurers of Ba I Cave 17 
Games Pack I 12 


VIC Supersloi 
VIC Super Alien 
Meteor Run (UMJ) 

VIC Radar Ratrace 
Amok (UMI) 

Snakman 
Rubik's Cube 
Programmers Reference 15 
Renaissance (UMI) 39 


Maze in 3-D 12 

Cosmic Debris 9 

Grave Robbers Adventure 11 
Games Pack II 12 


TNW 488/103 with DAA 
Compute’'S First Book of PET /CBM 
WordPro 3 Plus - 32K CBM, disk, printer 
WordPro 4 Plus - 8032, disk, printer 
VtSiGALC tor PET ATARI, Of APPLE 
SM-KIT - PET mm UtWtoi 
Programmers Toolkit - PET ROM Utilities 
PET Spacemaker II ROM Switch 
2 Meter PET to IEEE or IEEE to IEEE Cable 
Dust Cover for PET 
IEEE-Parallel Printer Interface fix PET 
IEEE-RS232 Printer Interlace for PET 
The PET Revealed 
Library of PET Subrouiines 
SADI Intelligent lEEE-ftS232 or parallel 
Fnigrimming Hie PET/GGM |Gainputd| 
Compute: First 000 k ol VIC 
Best of Midnight Gazelte 

4 Part HarmonV Music Svstem for PET 


450 

11 

195 

300 

190 

40 

35 

36 
40 

3 

110 

120 

17 

12 

235 

2D 

11 


60 


FORTH fir PET by Cargile/Rtley 
Full FIG model with all 79 Standard extertsions. 
Miticiinphir fbr FORTH tor independent object code 


mm PASCAL far PET/CBM 
EARL lor PET/CRH - disk assemblir 
Editor, Assembter, Refocator, Unkeditor 


FLEX-FILE for PET/CBM $80 

Very comprehensive and easily used DataBase. Report Writer 
with calcufation capability, and Maifir^g Label system 


m 


3D 


B5 

55 


Supardnphici - BASIC Unguifi Extiniitns 40 

Fast Machine Language Graphics routines for PET/CBM. 


DISK 

SPECIALS 



SCOTCH (3M) 5" 10/245 50/2.35 tOO/2.30 

SCOTCH j3M) 8' 10/260 50/245 100/240 

WE STOCK VERBATIM DISKS 

Try the new Verbatim Head Cleaner Kits 
BASF 5 ' or B " 10/2 00 20/1 95 100/1 85 

Wabash 5" 10/1.80 50/1 75 100/1.70 

Wabash 8" 10/225 50/2.20 100/210 

WE STOCK MAXELL DISKS 

Diskette Storage Pages 10 for 3.95 

Disk Library Cases 8" - 285 5" - 215 

Disk Hub flings B' - 50 ^ 7 50 5" ■ 50 @ 6.00 


CASSEHES - AGFA FE-GII PREMIUM 

High oitput, low ndse, S screw housings. 

C-10 10/.56 50/,50 100/48 

C-30 10/.73 50/.68 100/86 


SPECIALS 

EPSON MX-BO Primer wllli Grtlli»+ 
EPSON MX-80 F/T Prinlef wllh Gnttiw+ 
EPSON MX-IOD Primer wilh GnMrM+ 

Zenith ZVM-121 Green Phosphor Monilor 
OKIDATA 

STAflWRiTER Daisy Wheel Printer F10 
D C Hayes Smartmodem 
We Stoek AMDEK Muitilers 
Watanabe intelligent Plotter 990 
BMC BM12A Green Phosphor Monitor 
MEMORT for IBM ZSBI+ jurify 
Siaiicide anti static spray 
dBASE II 


109 

465 

1445 

230 


6-Pen 


1240 

85 

500 

6 

445 


ALL BOOK aiiiJ SOFIWARE PRICES DISCOUNTED 


Synertek Systems 

SYM-1 Mlcructmputir SALE 

SYM BA3-1 BASIC or RAE 1/2 Assemtsler 
KTM-2/80 Synertek Video and Keyboard 
KTM-3/80 Synertek Tubeless Terminal 


i0g 

85 

349 

385 


TMiUXtf 


data 

systems 


Z90-e0 64 K 

Z90-B2 64 K. 1 double dens drive 

267 10 Megabyte + Floppy Drive 

Z37 1.3 Megabyte Dual Floppy 

225 High Speed Printer 

Z19 Video Terminal (VT-52 compatible) 

ZVM-121 Green Phosphor Monitor 

All Zen^ith Software discounted 

ZT-1 Intolllgent CommuRicatmos TefmlRal 

Zm 16-bit/S-bit System 


2170 

2395 

4495 

1495 

1195 

695 

109 


550 

CALL 



A 


ATARr 

SPECIALS 


800 Computer 

675 

Microsoft BASIC 

72 

400-16K 

269 

MiSStll COHMANO 

29 

810 Disk Drive 

440 

ASTEROIDS 

32 

825 Printer 

629 

STAR RAIDERS 

37 

850 interface 

T70 

Space Invaders 

32 

Inside Alan DOS 

18 

Music Composer 

45 

Padd'te Pair 

19 

Chess 

30 

Joystick Pair 

19 

Andior Modem-Atari 

S9 

16K RAM 

69 

PAMRAN 

36 

32K RAM 

99 

CENTIPEDE 

36 

Pilot 

60 

First Book of Alan 

11 

Write lor 

prices on other Atari items 



252 Bethlehem Pike 
Colmar. PA 18915 


215 822 7727 A B Computers 




WRITE FOR CATALOG 

Add $1 25 per order lor shipping. We pay balance of UPS surface 
cfia/ges on all prepaid ordws Prices listed are on cash discount 
basis Regular pnees slightly higher Prices subject to change. 


Ilrcle 4 on Inquiry card. 
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‘ADDS* 

VlEWPOim TERMJNALS 

$495 

In addition EPl comei pTinrers DEC & 
DG compatible teTminai$ md mociems. 
ffems m stock are skifjpeii u.'ichm 24 
ALL order$^ shipped COD. Afi items are 
neu/ and in factory cmons with manufac¬ 
turers wcnronties. 


ECONOMY 
PERIPHERALS INC. 

(404) 952-0213 


Circle 176 on fnquiry card. 



Circle 41 on Inquiry card. 


Maxell Floppy Disks 

The Mini-Disks 
with maximum quality. 




Dealer inquiries 
invited CO D’s 
accepted, Call 
FREE (800) 2354137, 

PACIFIC EXCHANGES 

100 Foothill BWd.. San Luis 
San Luts Obispo. CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543-1037 


Circle 356 on inquiry card. 



Circle 75 on Inquiry card. 


$GOLD DISKS 
CP/M® Compatible 
Z-80 Software 

Z-60 DISASSEMBLER 
An aasy to uoo 
program to craato 
aourea (.ASM) filaa 
from oxocutablo 
(.COM) filoa nPPD 

EZ-TEXT WORDPROCESSOR 
EZ-TEXT will format % 
your toxt flla tha ^ 

way you want It _ 

5-8’ SD/DD PPDI 
Bower-Stewart: 

& Associates 

POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 

ijZ 13-532-1237 

Trademarif Otq>lai Research 


MtSLER 

175 

■»PD 

SSOR 

75 


m 


Circle 62 on inquiry card. 


NOT 5 MEGABYTES 
BUT 10 !!i 
S-100 $1996 APPLE 
TRS-80 


Sk*' 10 m HMD DISK DRIVE 
SMART COIfTROLLER 
S-100, APPLE OR 1115-80 
COMPUTER INTERFACE 
POyER SUPPLY - ENCLOSURE - FAN 
ALL CABLING 
COMPLETELY ASSEMBLED 
AND TESTED 

ASC WIO CURRENTLY RUNS 
ON THE FOLLOWING DISK 
OPERATING SYSTEMS: CP/M 
Z.Zt apple DOS. TRS-SO 
LDOS 


IR5C .. 


P.O- 00* 6t5 
Lexington Park, ho 
(301) @€3-6784 


LDOS Is a tTirianarfe of Logical Systems fnc 
TRS-80 is a tFadanark of Tandy Corp. 


Circle 37 on inquiry card. 


Diagnostics and 
Treatment 

for your 

CP/M* Computer 

TINYDOC”*... *.. *.. .29.95 p.p. 

ia"7514" CP^M Disk] 

Testa and diagiuien 1^0. Memory, Disk-System. CPUj 
reads file parameters and mends files under softvraiie cdd- 
trodr pinpuintfi had ctups. etc. jjf dUH. speciry| 


MICRO SERVICE GUIDE I 

"CP.fM CornpuEex Syslem Servicing".7,9S p.p. 

MICRO SERVICE GUIDE n 

"SABOQfSdl Disk Drive Servicing" -.p.p. 


MtCRO SERVICE QUWE books b« writteii for siyoive 
whh bask electroiik knowledge and ability to uae screw 
drivers. 'Hic appendix provides detailed repair teeknigves 
for peopk with soldering Iren and an osdjIoKOpe. 

US Funds oniy. Fordgn orders add IS.tlO. Personal chedis 
take 3-4 weeks. CklifotniB residents add tu, AtE orders 
are canflimed by mail. Write (or tcscbntcal details. 

R. F. & ASSOCIATES 
1930 Purdue Ave. 

T-oa Angeles, California 90025 
^2J3/ 47/'S3J0 

‘TVudttturk of Ptjfiial 


Circle 201 on Inquiry card. 


Got a computer? 



Get a Giltronix Selector 
Switch. 


Bimini unplugging and re-pluggiirg your CPU’s, 
pehplicrzL, and luoi^nis. Eliininale expend 
duplicaikiu of tniercunnectioii hardw^e. Connect 
iNcve componenls to Giilronh Seleclor Sviiitdt 
#S8AB. Then sd«a your cunneciion with a simple 
(urn of the dial. Only $79 in OHM quantities. 
Muniioring opiions available. Full 5 year wanajiiy 
un all Giltmnix units. 

SWITCH TO GIITRONIX. 



tTO Snn Anb^nio Avs., Palo Alto, CA 04303 


Circle 207 on Inquiry card. 



iBOEBAHj 


Build and Enhance 


your Apple * software library 
a| aftordablft prices. 

For Ihe FIRST time — PACKED 
disks with Wculstaedlnp 
programs. 

Your Apple ’ needs programs! 
At Iasi you tiave an opportunity 
Id use your Apple* to its fullest 
capacity! 


RP PLE UU EIRE JDIC. ol lers on each disk an 

extensive variety of prograrns including; 


Businsii * Printer ■ GraptUcs 

Games ■ Text ■ Music 

Utilliias > Data Base ‘ Finance 

Science ■ Engineering • and many 

ethers with 3.3 DOS lor easy demuttinirvg. 


First 3 disks available at $59.95 each 
Order all 3 for a free bonus dish. 

Call now toll free: 1—800327-8664 
Fta. Residents: 305-584-7004 
Please add $3 for postage & handling. 

6400 Mayes St. mi 

Hollywood, FL 33024 

*TM AppH if A raglAbwH] tr^anurX nf Appis Cpntpulir Ca. 


Circle 31 on inquiry card. 


















































40x24 VIDEO + 
6502 MICROCOMPUTER 


6502 MICROPROCESSOR 4K RAM 

6116^3 



6522 VIA 


2 PARALLEL 
I/O PORTS 


2716 CHARACTER 
GENERATOR 


44 PIN EXPANSION 
CONNECTOR 


HORIZ. & VERT. 
SYNC 


91 / 4 x 53 / 4 ” BOARD 
SIZE 


VIDEO 
OUTPUT 


CRYSTAL CLOCK 


4 MOUNTING HOLES 


“MINI VIDEO” 82-140 


This board can be used to add a video display to your AIM or other computer. It can also, with 
the addition of a parallel keyboardr^i^ power supply Video Monitor, be used as a home 
computer. It will run Tom Pittman’s Tiny Basic. The 2716 chaos^r gen. will produce 256 8x8 
characters, ASCII upper and lower case and ^apt^ charaptefs. The 44 pin expansion 
connector can be used to add up memory or extt€^0 portSP ^ 


Documentation includes scler^atic, parts list, connector pin qu^ ^nd source listing for video 
display and Monitor. Con^l charagter response: i-|*ibSicke]E^K$^ Tup one line, J-line feed, 
L-clear screen and return, U-forwatd space non ^^tructive. The cursor is 

flashing underline type. Pdnpreqi^pSNmontK 5 volts 600 MA 3 watts. 

Price: 


■A 


Assembled video boORtwithout EPROMS li(82-140A...$149.95* 




.$ 39.95* 


EPROM 2532 with MdpKOf->• Tiny Basic. . ;v, 

EPROM 2716 charar^gen^rs^...... ,T..:.. ...... $ 19.95* 

EPROM 2716 parallel input ... .T'.__^ ..$ 19.95 

Bare board with documentation #82-1408. .$ 

•Three items if purchased together — save $9.M.$199.95* 


^ tJoiiiv Eivoixeeriivo, Ip>rc. 


MC 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENQINEERINQ, INC. *1014 CENTER ST, SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDUNG 3% FOR ORDERS OVER $100 

{415) 592^8411 outside u.s.a. 

WILL CALL HOURS: 9am ^ 4pm 


VISA 


SEND $T0O FOR CATALOG 


Bm September 1982 557 


































LOOK TO THE FUTURE... 

EPROM-n 

The only EPROM programmer you neeOf 

* IIEE-696 iS 1001 EPROM DttJQfSDiiner for single supply 
I+5V) EPROMs. 

* Nograins ctirreni 1K irunmih 16K (l^ytef EPflOMs plus fuluip 
32K EPROMs. 

* EPROM csn pe irertfled itwnuph a port or iDcaneJj fn msfnory 
spass lor verificalion and use. 

- PersDnalln Modules adapE board to diHerenl EPROM bpes: 
PM-1-2^8.3750 PM-3-3732.2732A PM-6-W7W 
2516, 271B PM-4-2S6d PM'7-2aZfl 

PM-2^2S32 PM^^2704 PM-S^27120 

' Single zero’insertioiMressure socket accomniotiaies boili 24' 
pin and 28f In EPROM pacliaps 

* Oii'Ooaid Dc-lO'OC cortweiter mm efiusuoie foguistor tor piO' 

□rainmifn mWam. 

* OouWe-sttfed PC Deard with solder mssJts. silftscioen and 
galcHrlated e^taol tingiTfi. 

* 0O8O/Z8O control software inohides commands Itir ptogram- 
ming, verification, disk I/O and edlSny. 

■ ConiiKolTensfvs user's tnaiual conEarns source Itstfne of coO' 
iml SQllwafe 

$269.95 

(assembled & l^etFl 

„ includes EPR0:M-32, documen- 

Pn Rnv 17R77 ^ 1^0 Personality Modules 

MrSnhis TN ^B117 AiWlianal Modutes-^1795. 

s 5kc ^ software on 8 incft single dcmi- 
(901 )-755-0619 ^ CP/M-compaiible diskette - S9.95. 


MkrePunamiq 

Corporation 


MasierCaid A Visa 


m losfdents add 6% sales lai. 


Circle 316 on Inquiry card. 


It’s Now AvallaUe! 

The Light Pen Fbr The 
IBM Personal 
Computer 

Ideal For: ■ Program In¬ 
terface and menu selec¬ 
tion. ■ Interactive graph 
iCS for engineering, business and CAD. 

■ Very effective educational programs, 
without keyboard problems. ■ SUPER 
games, exciting demonstrations and just 
plain fun. Profeaafonat Qualify and Dur¬ 
able Comtruclhntyel Inaxpenslwe. Fully 
Supported Undar IBM Basic for Color/ 
GrapMca Adapter with Moeoc/irome or 
Color Diaphya or TV's. (Moltorusa with 
IBM Monochroma Display). Introductory 
Pricing: FT-156 Light Pen — $159.95: 
Demo/Games Diskette — $39J6, Call or 
write us, or see your participating IBM® 
dealer. 

FTG DATA SYSTEMS 

108D1 Dale Street, Suite M-2 

P.O, Box 615 

Stanton, California 90608 

(714) 995-3900 VISA & M/C Accepted 



Circle 193 on Inquiry card. 


NEW 23K 
PERSONAL 
COMPUTER 

*239“ FACTDRY^SALE 

You get the NEW APF-IM I Full Size Powerful 
Compular; Includes UK ROM with Level il BASIC 
built In, 9K User RAM, Color, Sound, Professional 
S3 keyboard. Two controllers. Two 10 key numer¬ 
ic pads. High speed cassetle. A.C. adapter, HP 
modutator, T.V, swrtchboK. Accepts TAPE'DJSK- 
PLUG IN CARTBlCkjES, It is PLUG \H EXPAND¬ 
ABLE at low cost. 50 day parts and tailor warrar^ 
ty, owners guide, BASIC lartguage manual. All 
this In a beautiful black and v^hiie console case 
for only ^39*. 

15 DAY FREE TRIAL Return within 15 days com¬ 
plete and undamaged for refund of purchase 
price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/362-2192 


Circle 36S on inquiry card. 


D Hi Resolution Color 

KUlD RGB Displays 


' is.r^ric, £d-bd »ii 



13" • $359“ 

4Jfl th^ P unwi, » itm 

19" • $389“ 

MQ Slidia * hJT, f.:.= iiPUH,, ta. Jbt 

IBM Cable - $49” 

Acippa CfiEiae IS 

Bezels 13'-$17“ 

'»S; 19’ - $24“ 

Note: Enclosed ModeEs Now AvaiiabJa 


NEW! “Big Board Box” $89“ 


mi' Flcvi BM3 
HOARD. Pnmf Stvplr. Calling Fan. ET 
crfnrts In wier pzi^liei; CFTT atd 


n 


Bcaiin^ Eiccit^nica 

Lame VafOe hki A-|d. CA ^ 3(13 
4h5-«3«]D 


Dsstori or 
OEMe: —Cafll tor 
multiple unit pncing 


Circle 153 on inquiry card. 



Circle 382 on Inquiry card. 


PC/FORTH 

Complete FORTH program development systems 
for the IBM® Persono! Computer Packoges 
include interpneter/compiler with virtual memory 
mqnogement, line editor, custom screen editor, 
assembler, decompiler, utjlilies, Rle and record 
access modules, and many demonstrotion pro¬ 
grams. 100 page user manual ... $100 00 

Floating paint arithmetic extensrons and cross 
compiler available at oddlHonal cost. 

Ready to run under PC-DOS or CP/M-86® 
Standolone verstan ovailoble soon. 64 kbytes 
RAM end two disk drives reca mm ended. [IBM 
is a registered trodemork of Jnt emotional 
Business Machines Carp. CP/M is □ registered 
trademark of Dlgitol Research, Inc.) 

Laboratory Micm^y stems 

4 T 47 Beethoven Street 
Los Angeles^ CA 9Q066 

(213) 306-7412 


Circla 262 on Inquiry card. 


a BASF 

Flexy- 
Disks ® 

SAVE 40% 

Write for our 
completfl liflt. 

C 1 * * Sfiflcify soft, 

^ lOorieMclor 

1 Bide^Binafe deneity. ... 

1 sfdefdoubte density - - - ^ 

2 sidoB/double density . . 

Price/10 

..$26,70 

. .31.90 
.37,10 

Q f # Specify soft 

O Of 32 sector 

1 slde7slngle density. 

1 side/douUe denerty.... 

2 sides ^double density. . . 

. . ... 28.70 

.. . .31.90 

.41,60 

CHECKS — VISA -MC - C.O.D. 

1313} 777-7780 ADD i 2 SHtPPfNG 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, Ml 48081 


Circle 273 on inquiry card. 




CPR 

The Vital Link 


CPR ie an advanced text (ormetter offering 
faat^fteKfbte word procesalng tor the 
IfCSD p^Syatem. 

CRR funettons tnctude pagtnattrm. underiinlrtg^ 
propoiitonat apeclng and a lot more. 

CPR ia available now on a*' diakettea tor p-Sya-' 
lem versions 11 and IV Including 175 page users^ 
manual. .. 5193.0Q. 
llaers' manual alone .. . 33B.O0 


' 'UOSO p-SfslEm' pt a tradtniafii -at Itia 
Rag«Dki qE lb« UnlMCfiiff ol C»lp/fla'n/a. 


ASSOCIATES 


SOFTWARE FOR 
SYSTEMS AND 
APPLiCATfONS 


115«e Sorrento Valley Rd 
Suita 11 


Sen Diego, CA 92! 21 
(714) 4S2-5340 


Circle 83 on Inquiry card. 


O compilers 
jp* and 
&OSS compilers 

Available W: 

POP-11 RT-11/RSX“1t 
6809 SDQS/FLEX 

dOaO CP/M 

8085 CP/M 

280 CP/M 

80S6 CP/M86 

8088 M5DOS CP/M86 

others pending 

The full C language, as described in "The 
C Programming Language" by Kemighan 
and Rltehie. 

UNIX version 7 compatible. 

Starting at $200.00 

UNIX la B liwlainBrIi CH atl Ubs. RTM1/ 

RSXl T we tradwoBrlia Of DISW E^p- 
mN Oiyp. 5O0s IB a iradefnark Df Bok- 
wwm CyriHin Cf/U -is a beeJamafk of 
□fgiiBi Reaeoicln. FLEX Is b iradvmFk of 


TELECON SYSTEMS 

90 E. Gish Ftoad, Suite 25 
San Jose, Caftfomia 95112 

408-275-1659 


Circle 456 on Inquiry card. 

































WE WILL NOT BE UNDERSOLD 


SOFTWARE 

MICROPRO 


Worctetar 

$2S9.Q0 

Mai (merge 

89.00 

Customization Notes 

$359,00 

Spellstar 

$239.00 

Datastar 

$199.00 

CaloBtar 

$199.00 

MICROSOFT 


Basic Interpreter 

S349,00 

^Bic Compiler 

$389.00 

Fortran SO 

S499.00 

Coboiao 

$695.00 

DATA BASE 


FMS80 

$595.00 

dBase II 

$599.00 

NEW! IBM PC SOFTWARE 

NiW! 

INFORMATION UNLIMITED 


Easy Writer 

$289.00 

Easy Speller 

$140.00 

Easy RIer 

$319.00 

VISICORP 


ViBicalc 256K 

$190.00 

VlaiDex 

$199 

VIsiRle 

$229 

VflalTrend/VisiPtot 

$229 

MICROPRO 


Wordstar 

$299.00 

MISCELLANEOUS 


Supercata by Sorcim 

$229,00 

Superwhter by Sorcim 

$289.00 

Home Accountant Plus 

$139.00 

ENTERTAINMENT 


Deadline 

$39.00 

Temple of Apshai 

$29.00 

Curse of Ra 

$15.99 

Call For More IBM Software And Accessories 

DISK DRIVES 

CC1100 for the THS^ao Model 1 


614 40 track 

$299.00 

CC1160 for the Zenith Z-09 


574 40 track 

$379.00 

CORVU3 5M with Mirror 

$3089.00 

CORVUS 10M with Mirror 

$4489.00 

CORVUS 20M with Mirror 

$5389,00 

CORVUS Interfaces 

CALL 

RAN A SYSTEMS add-on Disc Drive for the Apple II 

Elite One 40 Track 

CALL 

Elite Controller 

CALL 

Elite Two 80 Track 

CALL 

Elite Three 80 Track double-sided 

CALL 

DISKETTES 

Maxell 574 single side 

$39.00 

Maxall 6 single side 

$49.00 

Maxell double side 

$45.00 

Maxell B double side 

$55.00 

BASF 5V4 

$28.95 

BASF 8 

$36.00 

Verbatim BV* 

$26,95 

Verbatim 8 

$36.00 

Wstoash 574 

$24.95 

Wabash 8 

$29.95 

IBM PC ACCESSORIES 

64K Card by Microsoft 

$435,00 

Joystick by T i G 

$49.00 

128K Card 

$579.00 

192K Card 

$620.00 

2S6K Card 

$899.00 

Combo Card by Apparat 

$249.00 

Call for more IBM PC add-ons 



For fast delivery, send certified checks, money 
orders, or call to arrar>ge direct bank wire 
transfers. Personal or company checks require 
one to three weeks to clear. All prices are 
mail order only and are subject to change 
without notice. Call for shipping charges. 


APPLE SOFTWARE 


MICROPRO 


Wordstar 

$289.00 

Mail Merge 

$99.00 

Spellstar 

$149.00 

DataStar 

$199.00 

Calcstar 

$189 00 

Supersorf I 

$159.00 

VISICORP 


VIsICalc 

$199.00 

VIslTerm 

$79.00 

VIsIDex 

$199.00 

VlsiPlol 

$189.00 

VIsiRle 

$199.00 

VisiSchedute 

$259.00 

VisiTrend/Ptel 

$239.00 

VlsiPac 

$530.00 

MISCELLANEOUS 


Micro Courier 

$219.00 

Screen Director 

$129.00 

Executive Briefing System 

$169.00 

Supercalc 

S?99,00 

Personal Rling System 

$115.00 

PFS Reppil Writer 

$75.00 

Word Handler 

$169.00 

CP/M Power 

$59.00 

ENTERTAINMENT 


Wizard and Princess 

$29.00 

Twerps 

$26.00 

Beer Run 

$28.00 

Zork 1, II 

$26.95 

Deadline 

$39 

Chop Lifter 

$24.95 

Pinball 

$24.95 

Cannonball Blitz 

$20.95 

Knights of Diamonds 

$29.95 

Mif^ight Magic 

$32,00 

Wizardry 

$45.00 

Time Zone 

$79.00 

Tuesday Mpmlng Quarterback 

$24.95 

Crush, Crumble & Chomp 

$24.96 

Datestones of Ryn 

$15,99 

Morloc's Tower 

$15.99 

Star Warrior 

$31.99 

Snack Attack 

$23.95 

Star Blazer 

$24.95 

Kabul Spy 

$29.95 

Cycled 

$23.95 

ilFPLB ACCESOBIES 

advanced LOGIC 


AddJTam IBK Card 

$99,00 

Z-Card CP/M for the Apple II 

$225.00 

Smarterm W Column Board w/Softswitch 

$249.00 

The Synergizer 


All of the above plus 'The CP/M Hansfcook" 

$546.00 

Z*eO Card by Microsoft 

$319.00 

18K Card by Microsoft 

$159.00 

32 K Card by Saturn 

$199.00 

Keyboard Enhancer II by Vldex 

$125.00 

Vkfeoterm by Vldex 

$259.00 

Game Fiddles by TQ 

$49.00 

Joystick by TG 

$40.00 

Numeric Keypad by Keyboard Cc, 

$139.00 

ALF 9 Voice Board 

$159.00 

ALF 3 Voice Board 

$229.00 

System Saver by Kensington 

$75.00 

Versecard by Prometheus 

$229.00 

8088 Card by Coprocessor 

$789.00 

Miorobuffer II 18K w/graphics 

$259,00 

Microbuffar 11 32K w/graphics 

$209.00 

APPLE INTERFACE CARDS BY CCS 


Serial Asynch. #7710 

$130.00 

Serial Synch .#7712 

$149.00 

Call for other CCS cards 


RAH 


16K Ram Kit for Apple II; TRSBO $17,50 

200 nano seconds, 4118 chips 


COMPUTERS 


CALIFORNIA COMPUTER SYSTEM 


Mainframe 2200a 

$485.00 

CPU 2Sl0a 

$265.00 

64K RAM 2065 

$569.00 

Roppy Controller 2422a 

$359.00 

ZENITH 


2-89 48K 

CALL 

Z’OO e4K 

CALL 

Call For Prices On The Complete Zenith Line 

CASIO FX702P Pocket Computer 

$179.00 

Sanyo MSC1000 64K 

$1649 

Call For Prices On Complete Sanyc Computer Line 


PRINTERS 


NEC 7710 Serial 

$2395.00 

NEC 7720 KSR 

$2749.00 

NEC 7730 Parallel 

$2395.00 

NEC 3510 Serial 

$1850.00 

NEC 3530 Parallel 

$1850-00 

NEC 0023 Dot Matrix lOOeps 
Olivetti DY211 Letter Quairty 

$539.00 

Daisy Wheel Printer 

$1096.00 

Parallel Only 

$995.00 

Epson MX-80 

CALL 

Epson MX^FT 

gall 

Epson MX-100 

CALL 

IDS 560 

call 

IDS Prism 80 

call 

IDS Prism 132 

CALL 

Okidata MIcrPlIne 30 

CALL 

OkJdata Milcrollne 82A 

CALL 

Okidata Mierdine 03A 

call 

Okidata Microllne 84 

CALL 

Centronics 739 

$675.00 

Datasouth 180 cps 

CALL 

Zenith Z-25 150 cps 

CALL 


MONITORS 


Amdek 12” B a W 

$109.00 

Arndek 13'' Color 

$329.00 

Sayno 9 " BiW 

$135.00 

Sanyo 0*’ Green 

$140.00 

Sayno 12" B$W 

$179.00 

Sayno 12" Green 

$180.00 

Sanyo 13" Color 

$359.00 

Zenith 12" Green 

$9900 

Zenith 13" Color 

$339.00 

Sectrohom© 13" Hl-RES 


Color Monitor 

$829.00 

□ectrohome 13" Color 

$349.00 

Bectrohome 12" B4W 

$170.00 

Sectrohome 12" Green 

$180.00 

Electrohome 9" B&W 

$149.00 

Bectrohome 9" Green 

$159.00 

SPECIAL or THE MONTH 


RANA SYSTEMS 


add-on di»k drive far Apple 11 ' 

Elite One 40 track CALL 

TERMINALS 

AI3DS Viewpoint 

$495.00 

Zenith Z-19 

$679.00 

Teievtdeo 910 

$695.00 

Teievideo 925 

$779.00 

Televideo 950 

$969.00 

TELECOMMUNICATIONS 

Prentice Star Modem 

$129.00 

Novation Cat Modem 

$139.00 

Novation D43AT 

$149.00 

Novation AUTCt-CAT 

$109,00 

Novation APPLE CAT 

$299.00 

Hayes Smart Modem 

$249,00 

Hayes Micro-Modem 

$296.00 

Hayes Chronograph 

$225.00 



The CPU Shop 

TO ORDER CALL TOLL FREE 1 -800-343-6522 ^ 

420-438 Rutherford Ave., Dept. B09M . Charlestown. Massachusetts 02129 



Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6) TWX- 710-348-1796 Massachusetts Residents call 617/242-3361 

Technical information call 617/242-3361 Massachusetts Residents add 5% Sales Tax 


Circle 135 on Inquiry card. 
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5V4" drives subsystems 

& IBM^ 


!! DUAL5%- DRJVE ENCLOSURE.$79.00 

(atymjnum c basis, w/hak^d paint) 

□ POWER SUPPLY FOR THE AaOVE$43.00 
iMfith switch & power card) 

O CONVERSION KIT FOR5%" STD. DRIVE 
INTO APPLE DRIVE ^with cable}. $79.00 

J CABLES FOR TRS^ DRIVES...$35.00 

Z SINGLE SIDED 5 %" DR.(4STP1K...$225.00 

O 5 V* 'DRIVE REPAIR... .....$75.00 

jit beyond repair will replace for $135.00} 
Shipping & Hantiiing add trO.OO 
Cafifomia Reardenis add 6% Sates Tax 


COMPUWARE PRODUCTS 
4 Caiawav * Irvine, CA 9Z714 
(714) 557-2190 • (714) S51-6324 


P«ioa1/M1+ *■ trmvraf 

Our Crofia Module Identifier Checker traps 
mlamatchln^ declarations of glebaL nongtant, 
tiype, and var tdantlftera, and routine head¬ 
ing made In dlTTerent sourii^ fllea, Kandlee 
entire relsaas B.8 lan^age. uses il. $E, !($, 
IF compiler directives. Symbol table alaee are 
user modifiable. Comse with Lest data, docu¬ 
mentation. 190.00 

OBASl-A* Term Veers I 

Superb, ueer tested mailing Wat program. 
Last. Flretname. Street, City, Stata, Zip, 3 
extra fields. < ISO bytes per record. Enter, 
adit data. Generate labels, roporti, Wordstar* 
form letters. User enterable record seleiatlon 
expression. ZTame, zip, append acoess orders. 
Comes with documentation, source code. 
199,00 

AIABl* 400^800 memory ( 

16 ItB HAM Board, A3feT, » 7B.OO 
64 KB RAM Board. ASeT 1199.00 
64 KB add-on RAM kit *124.00 


HAido Frodivsts Eno. 

86 Cainllle Lv.. bsas^iiTu ashtontate 

E. Fatohogue^ wg«di<*fTM micro p»o 

MY 11778 
(S16) 880*9688 


Atftni TM ATARI Inc 

PiI*chWHT+TM OlsIlAl SMBHrah 


Circle 11 on Inquiry card. 


Circle 126 on Inquiry card. 


Circle 212 on inquiry card. 


64K Expansion 
Memory for 

T PersfjNai 

Compuier 


AU TBE MEMORY YOU’li EVER NEED 

* Maximize Advanced BASIC 
Program Capacity 

* Irx^reaseVisiCalc'Worksheet 
space to 4 times 

■ Compiie I^st al Programs 

RELIABLE PERFORMANCE THAFS GyARANTEEO 


* Parity Generate and Check 

* Gold Plated Edge Connector 

* Fully Tested and Burned In 

* Full One Year Warranty 


INTRGDUCTORY 

OFFER 


$1 75 °° 


DCT Corporation 

P.O. BOX 14734 

MINNEAPOLIS, MN S$414-QT34 
PHONE (eiZl 



‘fBti m A RtaiSTERED TIUUHMMK fjr l*W 

-IfUICALC ISA IkEOIttfAEfi TIUi>EMAPni DT PEFHQMl^ HUI, UK 


Cables 

EIA RS 232-C 


Oua//fy cabtss with immediate 
detivery and tow prices. 


Conductor 

Price 

1-4 

sii.5o + .i5/ri. 

5-7 

1 zoo + .25/fL 

0-12 

13.00 + .30/ft. 

13-16 1 

14.00 -F .40/ft. 

17-25 ! 

16.00 + .50/ft. 


specify: Male or female cannectors, iength of 
cable and pins lobe connected. OEM & quantity 
discounts available to qualified customers. On 
prepaid orders add S4.S0tor stttpping/nandlinu- 

We also supply DEC 
and IBM Compatible cables. 


Communication 
Cable Company 


319 Louelia Ave. Wayne, PA 19097 
. 215-964-9404 . 


18085 ■ Z80 
Structured Assembler 

Get the benifits of high level 
programming with the efficiency 
of assembly language 

Feafures.' 

PASCAL LIKE STATEMENTS 
AUTOMATIC INDENTING 
RELOCATABLE ASSEMBLER 
LINKER GENERATED LISTINGS 

Ayatiabie for: 

CP/M $149 

TRS-80 $149 

ISIS $329 

Specify dish size/density - CPU make/mDdel 
Check . Money Order * Master Card ■ Visa 

BLACK8EARD ASSOCIATES 
13534 PRESTON ROAD 
SUITE 443 
DALLAS, TX 75240 
(214) 255*9347 


Circle 167 on Inquiry card. 


Circle 95 qn Inquiry card. 


Circle 57 on Inquiry card. 


AUTOMATE YOUR OFFICE 
WITH 


ASCI* SOFTWARE 
CONTROLLABLE 
SWITCHES 



• Usef seiectabiefsofiwafe conTtoitattle 

• Switches computers and penpperats 

• User determined controi words 

• Supports fSf? lb 19200 baud 

• Totalty portabie with AC option 

■ Features manuaf awarride opefalion 


Advanced Systems ConcepISa fnc. 
P.0.BOK Q 

AJtadena. Calitornia 91001 
1213) 684-5461 or 794-2308 


OMEGA 


The Last Disassembter 
You Will Ever Need I 

Mnemonics Externally Defined 

Zllog, Jntei, PASM Supplied 

ASClIfHEX Preconditiqner 

Can Externally Def, Equates 

Optional Address Listing 

ASM/P ASM/M80 Compatible 

D6 statements forcible over user 
specified range 

Si 50. complete/$25. manual only 
for further information contact 

COMPUTER TOOLBOX, INC. 
1325 East Main St. 
Waterbury, Ct. 06705 
Phone (203) 754-4197 


TYPESETTING 

from your own 

COMPUTER 


Type yeur manuscripts, catalogs, or 
other text into your word processing com¬ 
puter. 

Send it to us on a diskette or via- a 
modem transmission and we'll send you 
camera ready film copy. 

Computer typesetting provides high 
quaiity, easy to read copy at a fraction of 
the cost of conventional typesetting. 

Call or write for Instructional brochure 
that includes typestyle selections, format¬ 
ting instructionSt and examples. 


Dream Electronics 

131 N.W. 2 nd. St. 1-503-7524833 
Corvallis, Oregon 97330 


Circle 13 on inquiry card. 


Circle 170 on inquiry cafd. 









































jFOR ONLY $129.95 Learn Computing 
iFrom The Ground 


I Build a Computer kit that grows 
E with you, and can expand to 64k 
RAM, Microsoft BASIC, l^xt Edi¬ 
tor/Assembler, uord Processor, 
Floppy IHsks and more. 


Henf's Ihe low oWl ivay leum Itm of im¬ 

puting. the Bl3'lni]>]nan1 buicft youLI need nere «nd 
nnitT if iidvvruie in oemputer BkilLi. Far jml 
yuu g44 Ihr iduiHxd-deslgn EKplonsf^BSi nuUtefburd, 
wLlli jjl the feorlum you iHM Id Wm how Id write end 
use prafjraim. And h can grow into i s^tem thal is e 
malcD for any persond cwnpulnr un the market. L»k al 
them features SOfln'i CenJraF Proeeasmji Uftil, Ihe 
microprocBuor ’heart" nf Ihe Explurerj'i^. Ooin ihe 
. ■ ---- — ihi 



A Rug Jn Uvri! H hr«: im- i 
repts Miciatnft nr I 

1. PJuiij in Nfitrfinic's Hox EtlrtnfMftwnihier Jn ] 

Ku^jud/Dt^tiy S. Ervn SlCHI bounds | 

Z Add B Id nnnvnri M W AdiJ ymu own ravlom fir -1 
STflfJ rpmluEypinsi nmijJ j 

3. Add Z. O-Minra;! rrrTnJrtd I 


millions who 

1 fWF) 


a CRT nuMititj^ ur a TV «H [if you havtj an RF nunhtlitor). j 
O Hex Key pad/Display kil .. S«S-Qa pfun 12 PAl.* I 
rtio wilt ftuv ana tae ine 8iMGfl90B& iniv yosr „ I 

Four a-hJl pus one frhJl input/oulpul ports (rom ^ FASTER M - &l TERMINAL KIT — Featufing a 5B Ke* , 
ASCII Keyboard, 123ehariciDT set upper anrf lowfii'oese. , 
75 ohm ouipul, fi baud rales 15Q la 1 9,200iswIlcD selecl 
able I. pr 20 WA pijtpul, 32 or 8A charn-ciar by 1" 

Ime torruaiB. complete wiih 
CScIdm* Steel Cpfainpi .and 
Power Surety . S19fl.9fi \ 
plus SG PaI ' 


Udi^CilV input iuid uutpul ynir prognint, a> w«Ll as 
nlrofexlftripr swltniiea, reLayit l^ls. elc. . s caf*tl1r 
interfaix Ihal Inis yeu slore am) reload prof^rams you've 
learned la wrile . . deluxe Z.HOB nyEe operating 
SYSlfifit/man rEor makes it easy lo Inarn oampuling In 
saveraJ laipoffBait ways: * ll allows simpler, faster wrti - 
ing aad enlering of prrigrains * ll permits efxess by you 
la all parti of ihrF lystrai BO you can check on Ihe Btartui ef 
any point in the pro^am • ll oIIowb Imoing eeoh pro^ 
gram step hy sl^ with provision for displaying all ihe 
atntentf of ihe CPU irogiflim. nag*, * and ii 
iuA much mort' 

Viiu Itei aFI ihla m the stsrtinn leuet [Level A] of ihe 
J Explerer/iU for only liZfl.H. Incredible! To use, |ufl 
j plug in your flVDC power supply and lerminaf ar 
I kayDoard/displsy — if you don'l have iham. see our 
I xpecialoffen bel^ 

I C Lrvd A compuler kl1 [TrnnInaJ ^^rvionl. . lia.H 
plusSG PalA 

J LevH A kll (Hox KeypetJ/ChsplBiy \tewion> . . tl2a.» 
[ plusto Pi!.' 

[ LEVEL B — Thia "building btuck’ Dosivarls Ihc molher- 
I a two-fllol S-IOO ous [industry itandard! com- 
w mu uan plug in any nf 1h<-hundreeb of SitB 

j cards availsble 

I □ Laval B hh . fiH.es plus $3 PlI.' 

I □ SlOO bus canoBctora [two required} . t4.iS each. 

I paa([nid. 

I LEVEL C — Add slilt more 
I wrnputing power this "buitd- 
f Ing Hock" mounti diredly on 
f Ihe raotherboBid arid exp^s 
the SlOO bus 1ft six tloiS- 
□ Level Ckh .. t».SS pJus 12 

I O StOO bus Domiectars (five 
[ required! t4.tB each. 
pQslp«k1. 

LEVEL 0 — When you reach Iba point m teanitnf; that re¬ 
quires moro memora- we i if fur two dtoioea eilher add 
of a matnory diTeCtly on Ihu muthnrboard. or odd lEk to 
B4k of jnemufy by meftnE of a single Stm card. OUT famous 
■'lAWS." 

fjrvel □ kit: [CHECIK ONE I .□4k on. huaTi] ffagH 
I Hui S2 PftlV □ 16k BlDQ ''fAWB ', . t14B.KI p|u1 K 
Pir:0 GSkSlQD "|AWS' . . »liBL«5 plus $2 pll', □ 4flk 
I fitOQ "lAWS " t249.3S plus $2 Pll'; □ 54k SlHl 

"lAtVS-' plus S2 Pll' 



□ RF hfodulalor kil (allows you to use your TV sat as a 
inqrutOr!l VLSS postpaid. 

P 12" Viden Monitor (lOMHi bandwidth 1 . tl%9S 
pEusE5 Pll.' 

a Deluxe Steel Catilncl for the g 
Explomr/BS t4b.K hlui; S31 

P*1 * I 

□ Fan for cahinat .. tlS.oa | 
plus 31 W PEI' 


ORDERASI’ECmL-i’RICE 
EXPLOXER/85 PAR—THERE^ 
ONE FOR EVERY NEED, 




LEVEL E — An mipoM 
the Bk ROM/EPIUM space on the mMherbnard hkrw |i 
[dug in out 5k kficrosofl BASIC or your own custom 
pmrenis 

I □ Level E kil... tS.SS plus.504 Pit.' 

Tj^ft BASIC — It's Ihe language ihat allows you lo 
. Engl^ lo your caraputeP ] I « *v^iilahle ihree ways; 

[ P Bk cancitr vsnion of Mlciusqll BA^LC' \ rnyutros 
B and IZk of RAM minimtiriL A 11^ SICD 

I "fAWS" — ser above]. fSa.'BS ptatojnri 
I P hkRQM version of Microsofl BASIC. [ requires Level B 
f & Lfflvel E and 4k RAM; junt plug into yotu Level E sockets. 
I ^ singesl eilher the4k Ur^t DRAM eKparskin ora llSk 
Si® TAWS. 1 « 9S plus 12 fiftl ♦ 

[ P Disk version of kJkrqsiifl BASIC: i Enquires Lewi & 
32k qf RAM. floppy disk cqivlitiller. ft" (loppy disk dfive) 


■TEXT EQITOR/ASSEMBLElt The ediWansCmbler 
I is a software lotii [ a pic^m) designed to Hicnplt^' Ihe lask 
I of wriitiim p[4;4trarFi3. ^ ynir programs beooru lofi^et 
I and more isimplex, the aEsr^iblHr can save you many 
hours of programming tiflir This software li^udes an 
editor program Ihut enien thp pi^ograms you write, nukes 
EihanjitCs. and saves ihe proprama rai r=i5*^4fcs Theassem- 
1 fajer performs ihe clerical task of Iranslatiftfi symbolk 
I iciio the compuler-rBfldshle ofaiect endft. 'TTv editor/ 
I usemHer program is available either m cassetle or a 
I ROM version 

I □ Editor/Asmrfllikr (CasBCIte version, requires Level 
"W and Bk [min ] of RAM — Wr suggesl IBk ’TAWS" ~ 
I see above]... USl® Huti S2 PA L* 

I Q Editor/Assemhler [ROM vi-ndot) siipglind cm an SI® 
I card.: teqoires Level B and 4 k RAM [ mLfi i — wc suggcsl 
I eilher Level Dor IflR '‘|AWS "1 >Be.ga plus 12 PirP 
’ FLOPPY DISK — A ninwrlmlik building bfock ” 
I Add our 6" floppy disk when you ftfted faslnr operailion. 
I more convenient pragram stora^ perhaps a business ap- 
I plicalion. and soceaB to ihe lller^y thoiisJinds of pcq^rtiaiB 
I and program languages availatrie today. You simply plug 
I Ihem imo yuur Kxp%rr/B3 disk system — il accepts ^ 
I IBM-formatted CP/M^rograTnE. 

' □ ft" Floppy Disk Dnve.. fIBHL® pilu* St2 Pft 1.' 

□ FIopi^ Conlroller Card. . tlft&K p1u.s ftz Pft t.' 

G DisK Drive CsbLnel A Power Supply . m.ftQ plus 
EtPftl ' 

□ Drjvr: CaHes (set up for two drive&l . iSS.® plus 
*1.® PM' 

O CP/M 2,2 Disk Opctaling Sysiem; includes Text 
Editor/Asserrdilef, dynsmk: dehugStei"-. "hd ntbw fMlures 
lhal give your Explorer/® aqcAss to thoussnda of eKlsding 
CF/M-b«ed programe... tlSQ.lU postpsicL 
NEED A POWER SLIFPLY? GmsideT our AP-1. ll can 
nippty all the power you need For a fuEy expanded Ex- 
^rer/SK (note. disk, drives have iheir own power Hippiy]. 
rfus the AF*-1 fita neally into the ahraclivr Explorer sleel 
i^ahinel (see below! 

G AP‘l Power Supply kJt IftV IS 5 a mps] in de luxe slwl 
cabltMl.. ^.B ptu;< E PM ' 

NEED A TERMINAL? Wv 
offer you clmloea. the Leail ex- 
pens Lv a one is our Hex 
' keypad/Display kil thal dis¬ 
plays the information on a 
calculalor-lype screen. The 
I other choice ii our ASCII 
I Keyboard/CompuleT Termitul 
kil. IhM can he UKd with eilher 


□ ikgLiuiH Pah iSwe m Wi = Yc# get Level A [Ibr- 
mitial Vhisiooi with Monitor ^irce Listing [Es v^ue} 
AP-1. ^-atitp. Hiwer supply, Intel ItOBB Lben Manual.. 

I Reg 3l®.ffil SPECIAL plus £4 PAl' 

□ Expcdjueaief Pik [Sava $53 4d] — You gol Level A 
[Flex Keypad/Display Version! wiih Kex Keypad/ 
ClsplBy. Eidel BOeS User Manual. Level A Ilex Mooilur 
SouTbP Lisling: and AP-1 t5-amp. pi.nver supply (Rng 
E7B 115i SPEC tAL Eia.B nlut »a P* L' 

□ SukUI IHIciiiiBfi ftlASIC Pah [Save $103.®]— You gel 

Levels A (Terminal Version). B. □ i4k RAML E. ftk 
Mlrn»oftin RCtM, Intel KISS User Manual. Level AMoni- 
lotr Listing, and AP-l. 3-amp power supply 

[Reg »«3B.7al SPECIAL 3329.® ptusE PAl ' 

D Add a Rom-Vervion Text Ediioi^ AsKiobkr (llEqucrEx 
levels BudD Of SLOG Memory I 3«-tB plux ti P&J' 
Sianer ■" Piih Sysum - InoLudes LavxH A. B fliippy disk 
conlroller. one CDC ft" disk-drive, two-drive eatde. two 
SlOO connectors: jusl add your own power supplies, 
rjibmek and hardwanr. □ [fh^ 31063®) SPECIAL 

ftBSB.® plus sn PSt' . -□ n 2 k starier fwvslrm 
ptu.s Ea Pftl,' Q 4Sfc Starter Syjtiem $111®.® plus SLl 
PAl.' □ 54k Slater S^>stam. ft1145.fts pluH 311 P«1 ' 

□ Add to any of above Explorer slael oahinal AP-1 Rve 
amp. power supply. Lave^ C with Iwo Si® oonnectnra, 
disk drive oabLirat sod power supply, two sub-D connec- 
lors for CDonecling your printer and lErminal . (Reg. 
E25.R31 SPECIALt»9.H plus Sl3 Phi.' 

□ C«rap1«tc «K SriiaA. Wired $ Tested . tlS».® 
|;lusS26PAr' 

□ SpeelftlP Camplale Buimesi Softwarn Pak (Rave 

$flZ5.®li— liu:Ludes CP/M 2.2 Microscifi BASIC, General 
Ledger, Aocounls RacaLvahle. Aoeounta Payable, Payroll 
Paok^ . . (Reg. 11325} SERIAL postpaid. 


■Pfri slfimis fnjf "jKiStiigf: ft rOiiUfltjniXT." Fftf f>iftiwfirirt or- " 
dars, i/nuh/i' thk famount ” 

m 

CEmliiienlaJ Credit Cud Buyera Ouiaide Caaneetkut: ■ 

TO ORDER i 

Call Toll Free: : 

800-243-7428 I 

■ 

To Order From Conaecdcut, ; 

or For Technical Assistance, I 

Call (203) 354-9375 ; 

CP/M i» ■ IX*. trademark q£ Diiitsl Beieaich ■ 

matF an ■ 

SEND ME THE ITEMS CHICKED ABOVE * 

Thlal Enclosed ]CDniL Residenls add sales tax k (_ ■ 

Paid by ' ■ 

■ 

P Personal Chock P Cashrar s Check/Mnnay Order * 

□ VrSA D MAbTERCARDlBiinkNo. _ iZ 

■ 

Atjti Mn _Exp. Da^e_ ■ 


Sign? 



JETRONICS Research & Development Ltd.; 

k333 LitchOeld Road, New Milford, CT W77B 


ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics * Matching Modam and S295 Printer 

Nflironlca anncuinuft a s-lala of trL« art 
breakthrough In lorminBls. Now al prloea you 
nan afford, you can go ofi-llna with data-bank 
and computer phone-line Bervicea. H's ail 
yourft: ''alecfronic newspapers," educatianal 
services, Dow^Jones slock repofts. games, 
raclpes, parsonsi computing with any level 
language, program exchanges, electronic bub 
letin boards ... and more dvary day! | ■ 

Natronics offers two naw terminals, bolh 
feature a fui1 5$ kay/?2S charaefar typewrifar- 
siyl# keyboard, baud rates lo 19.2 kilobaud, a 
rugged Steal cabinet and power supply. The 

BlmpileSf One, FASTEHM-&4, Is a 16 line b)r 64 ur iJX Wimrai^iui iwr huh umi, witn d. snrtBi 
prinler port lor making hard copy of all incoming data, and optional provisions (or block and 
special ebaracter graphics. Tbo "smart" version, SMARTERM-BO, (ealuras ellhsr 24 lino by SO 
cnaraolors per line or 16 by 40 characters per line. 11 oflers on'Screen editing with page-at-a- 
lima ptlnilng, 12,ODD pixel grapnios, line 'Orapnics. absolute cursor addressing, underiirring, 
reverse video, one-haif intensity and mucTi more .,. simply plug ihem Into your computer or 
our pbone mcidem and be on-line Initantly. Use your TV set (RF modulalor required) or our 
delux green-phospbor monilor picturad above. For hard copy lust add our matched prinler. 

Price breaktbrougri!! I Own ihe FASTERM-S4, a compieio terminal kit, ready to plug in for 
Just $1^.96 or order the SMARTER M-BO kll for jusl S29@.95. (both available wired and lea ted. I 
Be on-line with the mlFiion-doiiar pompuiers and data services today ... we even supply ihe 
necessary subscription forms, 

More good news: All the components in our terminals are available separalely [see 
coupon), so you buy only what you need! I ( 

FASTIAM-04 display FORMAT: 64 or 32 characters/line by 16 lines ... 96 dlsplayable 
ASCII characters [upper A lower case] . .. S baud rales: 1S0. 3m. BOB. l2Da, 24gd. 4BD0, 9600, 

19, 20D. (switch sel.) LINE OUTPUf: RS232/C or 20 ma ourrenT loop . . . VIDEO OUTPUT; IV 
p/p (ElA RS-170{i .. CURSOR MOOES: home & clear screen, erase to end of line, erase cursor 
line, cursor up 6 down, aulo carriage refuro/fine feed at end of line 6 aulo so roiling .. 

PEVEHSE VICSeO BLINKING CURSOR . PARITY: off, even or odd ... STOP BITS: 1, 1.5, 

2 . DATA SITS PER CHARACTER: 5, B. 7 or S . CHARACTER OUTPUT: 5 by T dot matrix 
in a 7 by 12 cell . . PRINTER OLTTPUT: piinls all incoming dBlB 1K ON BOARD RAM . 

2K ON BOARD ROM .. CRYSTAL CONTROLLED . COMPLETE WITH POWER SUPPLT - - 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math charoclers plus 30 Special graphics 
characters . . . ASCII ENCODED KEYBOARD: 56 key(126 characters. 

SMARTERM-BO . . . DISPLAY FORMAT: BO cbaractera by 24 lines or 40 characters by 16 lines 
12S dlsplayable ASOH cbaractecs (upper A lowercase) 8 baud rates: 110, 300, 600, 1200, 2400, 
4600, 9600, 19, 200 . LINE OUTPUT; RS232/C or 20 ma curreol loop .. VIDEO OUTPUT: 1V 

pp (EiA RS-17D)... EDITING FEATURES: msertideiala line, inseti/deiete characler, for- 
wardiback tab LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION .. CURSOR POSI¬ 
TIONING: up, down, right, left, plus absolute cursor postponing with read back . VISUAL 
ATTRIBUTES: underline, blink, reverse video, half inlensity, & blank . . . GRAPHICS: 12.000 
pixel rasolutlon bFcck plus line graphics ... ON-SCREEN PARITY INDICATOR ■ - PARITY: oil, 
even or odd ,. STOP BITS: 110 baud 2, all others i .. - CHAR- OUTPUT: 7 by 11 characier in 
a 9 by 12 block ... PRINTER OUTPUT . fiO OR 50 Hz VERTICAL REFRESH . BLINKING 
BLOCK CURSOR . , . CRYSTAL CONTROLLED ... 2K ON BOARD RAM .. . ASCII ENOOOEO 
KEYBOARD: 56 key/12a character . 4K ON BOARD ROM . . . COMPLETE WITH POWER 
SUPPLY, 

TELEPHONE MODEM 103 Of A . FULL DUPLEX, FCC APPROVED . , DATA RATE: 300 baud 
. .. INTERFACE: RS232/C and TTV ... CONTROLS: lalk/data switch (no need to conned and 
disconnecl pbonel, orlginaleianiwer switch on rear panel . , NO POWER SUPPLY RE' 

□UlRED. 

ASCII KEYBOARD ASCH-3 ,56 KEY/12& CHARACTER ASCH 
ENCODED UPPER A LOWER CASE .. FULLY DEBOUNCED . . . 

2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE ., 

REQUIRES 4 5 & 12V DC (SUPPLIED FROM VIDEO BOARDS} 
printer COMET I . SERIAL llO TO 9600 BAUD 66 
CHARACTER COLUMN (132 COM PRESSED) ,10 TRACTOR FEED 

. UPPER/LOWER CASE . INDUSTRY STANDARD RIBBONS. 

4 CHARACTER SIZES , . 9 BY 7 DOT MATRIX BI-DIRECTIONAL 
PRINTING 




ConUriantfll U-S.A. CrgdJt Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Dr For Tech. Assist. Call (203) 354-S37& 

NETRONICS R&D LTD. D.pt 

333 LItchflald Road, Naw Milford, CT 06776 

Piease sentf f/te /ferns checked De/ew 

□ COMPLETE FASTERM-64 TERMINAL (Includes FASTVIO^ video board 
ASCI 1-3 Keyboard, steel cabinet and power supply),,, kit $199,95 plus S3 P&l 
... wired A. tested $249.95 plus S3 P&l ,.. graphics option: add $19,95 to 
Qs.'Ch of ^bovo 

□ COMPLETE SMARTERM-BO TERMINAL (includes SMARTVID^BD video 
board, ASCI 1-3 keyboard, steel cabinet and power supply)... kit $299.96 plus 
$3 PILI ... wired and tested $369.95 plus $3 P&l 

O FASTVID-e4 VIDEO BOARD (requires - 1 - 5 & '12V Dq . .. kit $99.95 plus $3 
PA.I . . . graphics option add $19.95 ... wired & tested $129-95 plus $3 P&I ... 
graphics option add $10.95 

n SMARTVID^ VIDEO BOARD (requires +5 i +M2V DC)... kit $199.95 
plus S3 Plki ... wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET ,.. $19.95 plus $3 P&l 

in ASCiL3 KEYBOARD (requires +5 & 12VDO),.. kit $69,95 plus S3 Pai . -. 
Wired and tested $99,95 plus S3 Pai 

□ POWER SUPPLY (powers ASCII-3 keyboard & video boards)... Kit oniy 
$19.95 plus $2 P&l 

□ ZENITH VIDEO MONITOR (high resolution green phospbor)... wired & 
tested $149.95 plus $5 P&l 

□ TELEPHONE MODEM MODEL 103 0/A ,.. wired $ tested $199,95 plus $3 
P&i 

□ DOT MATRIX PRINTER Cofnet I -.. Wired & tested $299,96 plus $10 P&E 

□ RF MODUU^TOR MOD RF1 ... kit only $3.95 plus $1 P&l 

□ 3FT-25 LEAD MODEM^TERMINAL OR PRINTEWTERMINAL CONNECTOR 
CABLE ,., $14,95 ea plus $2 P&l 

For Canadian orders, double ihe postage . Conn. res. add sales tax. 

Total Enclosed $___ 

□ Personal Check □ Cashier's Check/Money Order 

□ VISA □ MasterCard (Bank No._) 

Acet. No, __Exp. Date____ 

Signature ___ 

Print Name ^_ 

Address__ 

City _ State _ Zip _ 
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Circle 82 on Inquiry card. 


NEED CP/M SOFTWARE? 

CONTINENTAL HAS ITf 

CP/M software is availabfe now 

Pof: Apple • Commodore CBM/PET • DEG 
RAINBOW • DEC VTTBO • Heeth « Hewlett* 
Packard • IBM PC « NEC PC*30D1 • 
Televideo • TRS-BO Model II • Wangwriter • 
Xerox SZO 

Applications: Accounting • Languages • 
Micro to Malnfranie Communications * Office 
Aids • Spread Sheet/Financial Modeling * 
Word ProGBSSifig 

Send today for a free catalog or calf toll-free 
t*8t]D*34S-46Ba (Mass, residents call 
617*278*6563) Dealer inguiries Invited, 



CONTiNENTAL RESaURCESJIMC, 

175 MIDDLESEX TPK., BEDFORD, MA 0173Q 


Circle 131 on Inquiry card. 



Circle 356 on inquiry card. 


^ ^iFEE-4aa 

GENERAL PURPOSE PARALLEL INTERFACE 
LINKS PRINTERS, TEST EQUIPMENT 
AND EXPERIMENTS TO THE IEEE-4aa BUS 

‘ GEIVTHONICS INTERfACE COWPATABLE 

* CONVERTS PROTOCOL TO TTL 1^0 
^ SUPPORTS Aa talk t IBTEN FUNCTIONS 

' EIGHT POWER DRIVEBS CONTROL DC. LOADS 

* PROGRAMMING EXAMPLES INCLUDED 

* CABLES AVAtLABLE FOR MOST APPLICATIONS 
- miGEC FROM f SIS FOR MANUAL C>NLV 

CALL OB WRITE FOR DETAILS 

tSEIT^ SEI77 TECHNICAl PROOUCTS^ INC 
P.O. ffDX ?S H£W LOHOOH, P* 

PHONH i 2 tsi r t r 


Circle 421 on inquiry card. 





Circle 298 on inquiry card. 


RELATIONAL DBMS 
IN CB-80 SOURCE 

FOR SYSTEM INTEGRATORS 

• CB-80 & RMAC Source & R£L Files tor easy 
development ol Turnkey Sy^teflus 

• Separate overlays peTlorm: RfTRlEVt, STOKE 
OPEN, DELETE, REPLACE A MOOIFV opera¬ 
tions, leaving moje memory lor appliUdtlan 
programs 

• RETRIEVE dynamically joim more ihan one 
relaiion and sorfs I he results; no secondary 
links to reconst run alter sioring data 

• Numeric data is'mainlained in Binary lorrtiat 
providing more c^acily and fletibiNty ihan 
typical all-ASCI I systems 

• 24 BIT inlernal record numbers allow up to 

MILLION DBMS records per relation 

CB-dO Trademark of Digilai Research, inc 

Basic System & Administration Pkg - S350 

Query & Aggregation Languages - S150 

Manual for All Software - |2S (refundable) 
Tetepbone for Complete Brochure 


Applied Business Concepts, Inc. 

PO Bas 22h64 / Rochester, NT t4b%2 

(716) 425-1271 


telecommunications? 
use SOh I COM® 


SOFTCOM is a CP/M based commu¬ 
nications utility which can be used as 
an intelligent terminal program and as 
a CP/M to CP/M file transfer utility* 
Intelligent terminal mode supports 
300/1200 baud modems. Data sent to 
the host computer can be entered at 
the terminal or ft can be sent directly 
from disk files. Data received from 
the host can be saved in disk files 
and/or printed. 

File transfer mode supports transfers 
of text and binary files with error 
detection and automatic retry. Three 
license options are available: single 
CPU ($150), dual CPU ($250) and 
multi CPU ($460). Call our software 
HOT LINE 906/228-7622. 

Thie Software Store 

70e Chippewg Square • Marquette Ml 49655 


Circle 430 on inquiry card. 



Diskettes 


Top-quafity Verbatim® Diskettes 
from Tech* Data, your complete 
word and data processing supply 
center. Dealer inquiries invited. 

Call Toll Fre« ^ 

1-800-237-0931. 

In Florfdar call 

813-577-2794. 


Tech*Data Corporation 

3251 Tech Drive North 
St. Petersburg, FL 33702 


.nr* tnniil*! 


I .K rtn innitlru f'.ar’fi 


nir/'lrt A'SR nn 
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FULL LINE ALL PARTS & COMPUTER PRODUCTS 


P.O. Bdi 4430X 
Santa Ctara, CA 95054 
■will calls: 2322 Walsh Ave. 
(408) 988-1640 

Sstnt liav thlpment. First line parts only. F^ory testsfl Guaranteed 
mmsy back. Quality IC's and ottwr Domponants at factory prices, 

INTEGRATED CIRCUITS Phone orders only (800) 538-8190 
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^116 2DDns Dynamic RAM 6^13.75 


Afiple Paripikeral XHs 

SERIAL I/O INTERFACE 0 tc 30.000 baud. 
O.TR., Input & DUlput from monitor or basic, or 
us«Apple as Intelligent tenminaL Bd only (P/N 2) 
$14.95, Kit ^P/N 2A) $51.25, Assembled |P/N 
2C) $62.95. 

PROTOTYPING BOARD {?/H 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 0 tfJacs. 
eactt can switdi 110V, 6A loads. Bd only (P/N 
210) $19.20. Kli (P/N 21OA) $119.55. 

APPLE n GAME PADDLES Adam and Eva $36.05. 
Interface Kits 

SERIAL/PARALLfL INTERFACE Bidirectional, 
Baud r^lBS from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
ail characters contain a start bit, +5 ^ -12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
IOTA) $42.69. 

flS-232,nrTL INTERFACE Bidireclional, re¬ 
quires ±12V, Kit (P/N 222A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive optO'Isdaied circuits. Kit (P/N 7901 A) 

$14.95. 

PROM Eraser 

Will erase 25 PROMs in IS minutes. UltravioEet. 
assembled. 25 PROM capacity $37.50 (witfi 
biTiBr $69.50) 6 PROM capacity OSHA/UL ver^ 
Sion $83.09 (with timer $119.99). 

Z80 MferoProfessar $149.00 

Single board computer. Learning, leacblng, pro¬ 
totyping. 2K RAM, keyboard, displays; cassette 
interlace. Tiny BASIC $19.09. All fully 
assembled. 


Z80 MicrocoiTiiiuter Ki1 $59.00 

16 bit I/O, 2 MHz clock. 2K RAM, ROM Bread¬ 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.99. Monitor $29,99. Power 
Supply Kit $35,00. Tiny Basic $39.09. 

Modem Kit $60.00 

Slate of the art, ung., answer. No tuning neces¬ 
sary. 103 compatible 3D0 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17,00. AfticFe in June, July, Aug. Rsdio 
Electmnics, 1981. 

50 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal lime base. Outstanding accuracy. 

Video Modulator Kit $0.95 

Convert TV sat into a high quality monitor w/o 
affecting usage. Comp, kif w/tiiil instruc. 


Multi-volt Computer Puwor 

8v 5 amp, ±10v .5 amp; 5v 1.5 a 
.5 amp, I2v .5 amp, -12voptsOrt. ±Sv, ±12v 
are regulated. Basic Kit $35,96. Kit with chassis 
and all hardware $51,95. Add $5.00 shipping. Kit 
of hardware $15.00. Wdodgrain case $19.90. 
$1.50 shipping 

lype-N-Talk by Votrax 

Text tD speech synthssber with unFImiled vocabu¬ 
lary, built-in text to speech algorithm, 70 to 10Q 
bits per second speech synthesizer, RS232C 
interface $359,90. Speech iC $72.90. 

Direol Gonoect Modem $99.00 

Fully assembled In case with RG232 cable. 
0rig/answer, 103 compatible, 9V battery or 
walTpluq. 


Waniurc 



INTRODUCING A BRAND NEW MICROCOMPUTER 

VENTURE Is a single 
board computer that is an 
adventure for the hobbyist. It 
is a learning, training edm- 
puier as well as just plain tun 
for anyone who wants to get 
into a siate-of'the’ari com¬ 
puter at reasonable cost. 

VENTURE comes In kit 
form or assembled and 
tested. )(tiu cam get It In Its 
minimum oonfiguration fur 
as little as $195.00 or take i( aH M way to floppy 
disks and voice. It can' be expanded as a krt or fully 
assembled, at your own pace and choicB. 

VENTURE Is a 16" by 20" main board with 
separate ASCII and HEX keyboards. It njos fast, 
almost 4 MHz, and has the capability of putting 
almost 1 megabyte of RAM and ROM on the board 
along with a variety of Inexpensive options. 

A IS'Chaonel analog-b^igilal converter allows 
use of joystidts, cantrcl functians, instrumenta¬ 
tion, temperature sensing, etc. TI sound 
generator, software controlled music. Votrax 
voice synthesizer and real time clock calendar add 
to Its versatilfty. 

A standard 50-pin bus with 5 ^Is, parallel 
ports and 2 serial ports with lull handshaking (75 
to 9600 BAUD) allow expansion into floppy disks, 
i^lor.EPFWM programmer, prmtef, modem of your 
choice. Later expansion will add a light pen, a 
universal user programmable music sound board. 

General Purpose Instrument Bus, artd a high 
resolution color/grayscale pixel mapped video 
board. 

VENTURE connects directiy to a monitor or to 
your TV set through an RP modulator. And now for 
the heart of VENTURE . its video display. VEN¬ 
TURE has a high resofuilon progtammabie video 
display with op to 4096 ussr-ddined characters, 
alphanumeric symbols, special graphics or ob¬ 
jects, sdch as space ships, etc. Each character is 
8 pjxels wide by IS pixels high, with 2 grayscale 


maps; it has 64 levels of 
grayscale plus video in- 
vBft/compliinenf aiK) hidden 
screen update for a ' snow'' 
free display. The display is 
512 X 512 pixel mappkl with 
2 planes of video FtAM per 
display. VENTURE video is in 
short.. astounding! 

VENTURE has complete 
software support with full 
BASIC. 3 ROM monitors, 
disassemWer/assemblerteditor. ll wHi tun neai- 
tlme video games, all RCA chip 8 programs and ail 
current Quest 1S02 softv^re. VENTURE DOS will 
accomiTHHlate op to three BWi" double density 
floppies. A complEte 1802 programming baoh is 
available. All versions of VENTURE are shipped 
with a set of manuals whtien to be understood by 
the inexperienced as well as experienced user. 
On-BoanI OptienG 

16 channel A to D; 5 slot 60 pin bus, 2 serial 
ports, parallel ports: 3 video options, 48K RAM. 
Votrax voice synthesizer, sound generator, 
EPROM: full BASIC dissassembier, editor, assem- 
bier: melal cabinei, additional power supply. 
ASCII keyboard real time dock catendar 
Expansion Options 

Floppy disk, EPROM programmer, light pen. 
universal user programmable music, sound board 
high resolution color/grayscale pixel mapped 
virfeo board. General f^rpose Instrument Bus 
Minimum VENTURE System $195.09 
Ktt includes CPU and control with 4K of RAM, IK 
of scratchpad, 2K monitor, 1861 video graphicis. 
cassette intertace and separate HEX k^board 
with LED displays tor address and otilpot. Power 
supply is included alwig wtih 2 game cassettes. 
The main board Is 16'" x 20" and indudes space for 
all of the previously discussed on-board options. 
Full on-beard expansion can be completed for 
under $1000.00. Call for lurlher details, option 
prices, etc. 


RCA Cosmac 1802 Super Elf Computer $106.95 


The Super Ell Is a tremendous value as it combines 
vid^, digitei displays, LED displays, and music, 
all on a single board tor $106.95 
The Super Of expansion capabMlty is vtriualiy urt- 
llmdal and you can do it inexpensively tme step at 
a lime. Expansion Include c^e interface, addi¬ 
tional memory, color video, Basic, ASCII key¬ 
board, printer, floppy, S-100 bus. RS232, etc. 
The Soper Bt comes comply with power supply 
and detailed 127 page Instructlcin manual whicfi 
includes over 40 pages of software, including a 
series of lessors to help get you sterted and a 
music program and graphics target game. Many 
schools and universities ane using Ihe Super Eh as 
a course of study. OEM's use it for training and 


R8D, A monthly newsletter. Quesidata is devoted 
exclusively to software for the Siteer Of and there 
are many software books available at low cost. 
The Super 9f computer system is now available as 
a series ol bare boards as well as toll kits and 
assembled. 

Bare Beante; Super Bl $36.09, Super Expansion 
$35.09. Power Supply $19.99. S-1D0 Cater 
$35.90, Dynamk RAM $49.09. Manuals $10.00. 
Super Baste $45.00. 

Frae 14 Page Brochure 

Send or call for a free brochure on all 
details and pricing of the Super Elf and its 
expansion We will get it right out to youf 


Voltage Mate $18.50 

S1 25 shipping. Switching regulator kit with 
adjustabte AC/OC voltage conversion. 3 modes 
of operalion; step up. step down, inversion. 
Jumper selectable modes of ope ration. Input 
voliage 5-15 VDC, output votlage -24 to -i-30 
VDC, current draw 20-250 ma 


UHF Preamplifier Kit $34.95 

£2.00 shipping Improves uhf reception dra¬ 
matically, 25 db gain assem. version $57.59. 
Articles Radio Elect. Mar May. 19S1. 


Rockwell AIM 6S Computer 

6502 based single board with foil ASCII key¬ 
board and 20 column Ihermal printer. 20 char 
alphanumeric display ROM monitor: fully ex¬ 
pandable £439.09. 4K version $454,99. 4K 
Assembler $35.90, 0K Basic Interpreter IK,fSO, 

Special small power supply 5V 2A 24V .5A 
assent, in frame $59.90, Molded plasllc enclo¬ 
sure to tit both AIM 65 and power supply 
$52.59. AIM 65 1K in cabinet with power sup¬ 
ply. switch, luse. cord assem. $571.90, 4K 
S5S6.99. A65/40-50a0 AIM 95/40 w/16K RAM 
and manitur $1295.99. RAM Board Kit (16K, 
£195} (32K, £215). VD640 Video Interface Kit 
£119.09, A&T £149.90. Complete AIM 65 in 
thin briefcase with power supply $532.99. 
Special Package Price: 4K AIM, SK Basic, power 
supply, cabinet $615.90. 

AIM 65/KtM/SYM/Super Ell 44 pin expan¬ 
sion board; board with 3 connectors $22.95. 
'Send fur cumplete Mat of all AIM producls. 



Elf II Adapter Kit $24.95 

Plugs into Elf 11 providing Super Elf 44 and 50 pin 
plus S-tOQ bus expansion. (With Super Ex¬ 
pansion). High and low address displays, state 
arid mode LED's optional $18,09. 


Super Color S-100 Video Kit $99.00 

Expandable to 256 x 192 high resolution color 
graphics. 6647 with all display modes computer 
Etontrolted. Memory mappkl. IK RAM expand¬ 
able to 6K. S-100 bus 1802, 6080, 8065, 280, 

eto Dtators: Send for excel lent prfcin&'margin 


TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. 

$10.00 min. VISA and MasterCard aocepted, $1.00 insurance optional. 
Shipping: Add 5%: orders under $25.00—10%. 


Prices 
subiect 
to ctiange 


FREE; Send for your copy of our NEW 1982 
QUEST CATALOG. Include 8Bc stamp. 
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AU DEC-1 

the EAR & MOUTH for 
APPLE & AIM-65 




^RAcognittoa and RasponH# in Ona Unit 
« You oan maJca youi own vocabulary 
•Good-5paeoli Quality 
« Up to 9B^ Roccgnitlon Accuracy 
•In a 2W‘ H 914'' x 

• AHomblad and Fully Taalsd 

• EPBOM Version avoids cauvlto loading 

$169.00 ea. plus shipping and handling 
char^: U.S. $5 00 Overseas, 10% 

NJ Rsaidents, adtf 5% safes ta^, 

— VISA, MMitrph*rt]« Wdicom* — 

AUDEC CORPORATION (Dept. LA) 

728 Larch Avenue 

TeanecH, HJ 07666 (201) 692-172® 


8086/8088 
FIRMWARE DESIGNERS 
SYSTEMS 
PROGRAMMERS 

Now you hove The choice between 
PL/M or assembler. Us© the 

c-aystams 
C COMPILER 

on the IBM PC(MSOOS> 

• Outputs ossembler source code. 

• All byte and integer operators. 

• PL/M compatlbilltv mode. 

• Price S195, 

Contact: 

c-aystams Rillerton. CA 92631 
221 N. BerketeyAve. 714-B79-1123 


Get Serious About 



Computing 

PROFESSIO NA L KEYflflAH D. MaTssTijr ZX8 fiasTir 10 
use Enter programs quickly and error-kee Pliigs 
straigtil Into your ZX8i without any soldering. Has 47 
keys and a lull s pace bar. $8^,90 

32K RAM Expand the memory capacity □! your ZKS1 
with itiis dkect'plug-m module. Fully campaHftle with 
Sinclair s 16K RAM [to give your 7X31 syslem a lull 
tSKj 199.9B 

64K RAM. Expand your ZKSI memory capacity Ic its 
rnaximum. Plugs in dirBClIy lo your 2Xfll 5149.35 

SoltwoE in CusEEie 


MULTIFILE PLUS 

Qald slBr3g€ SyslBm lot ISK io 
gaK svstems. ntKtbie, user- 
dfiFined sESiip. Includes pm- 
gr.ain tape. idet4iiQd insiruciign 
manual. 3 nau lape&. steerage 
i:;;ase 

_|34.M 


CAMES 

A inaie-Mvanikire 
INVAOEHS 
10 leviis si p4y 
STAfl TREK 
zap ine tdangans 
P1CTAT05 
Pollticai Advcnlure 


seas 


Call (7161 B74-5510 for Visa. MC Orders. 


\GL3DSTOn£^^^^ 

Mali order to 1585 Kjenmore Ava., ButlalO N.V. 14217 
Checks or money orders No CODs. Add shipping 


Circle 42 on inquiry card 
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REAL TIME SOFTWARE 

We offer professional, proven soft¬ 
ware expertise in the following real 
time areas. 

- multi tasking executive 

- pipeline/ industnal control 

- remote data acquisition and 
control 

“ instrumentation/ communications 
interfaces 

- specialized computation packages 

Micros our specialty 

L R. Schneider, MSEE 



CALTA 

Computer 
Systems Ltd 

P.O. Bok SIS, Station ‘T^ 
Catgaiy. Alberta T2H 2H3 
(403) 252-6094 


\ferbatiin* 

Floppy Discs 
SAVE 40% cpnipisfe list, 


Specify soft, Prics/IO 

O M 1 0 Of 1 6 sector _ 

M052S t tfdo/dbld«ns.. . .*27.30 

MDBSO 2 iklas/dbi dmns .40.30 

MDS77 1 eldo/77 track ...37.10 

MOB67 2 »das/77 track_ .... ,47.50 

8 r f Crttically Cartifisd 
Soft sector 

FD34^gOOO 1 side/sgl dans.33.80 

FP34 8000 1 side^dbl dan*.39.00 

F034-4001 2 sidafdbt dens ......... 45.20 


CHECKS - WSA - MC - C.O.D. 
fj 7 3; 7 7 7- 7 7SO ADD 4 2 SWPPt/VG 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores. Ml 480B1 


5V4" Floppy Disk Drives 

(Direct IBM^ Plug-in) 

TANDON Model TM 100-1 $199* ea. 

TANDON Model TM 100-2 $299* ea. 

12" Green Phosplrer Zanilh Monitor $109* ea. 

Also available - TM 602S. 603S. and 
603E Winchester Drives 

For info or orders 
call —316-683-9225 
or 316-685-9445 

MC / VISA or C O D with certified check 
or money order Kansas residents add 
3% sales tax 

' Pius shipping. 

00«Htou6*lr 

G-H Computer Systems, Inc. 

923 Longfellow Street 
Wichita, KS 67207 
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FORTH-32 

IBM'PC 


110 POfiTHJj- svEtm tMiuMi ini«r 

rnixKt M arid S2 bit oddEetsing model wim Ho > 
n^ITTH COnifnlibilllty DOS inleildca, [uli scieefi edUcK. 
CimmJblQl. dlKnemblaL ^roptuci and debug. TUq 
paweEtUi QUE?T CASE atolemenl wldi bogle. mulUipfe and 
range IdbqUjig U din Included 

In addJJion lo roKffl^- vrw wJI i-vtvlvu Ihe QUEST 
PACKAGE amimj imUTY vituth HaruJeims iwr (fe 
velqped progiama jiHq maAislabla loitwate po^ogut 
bV bulkJing- m rleJc □ condaraed fijtoculobto ImCK}* With 
Only those FQflTH woreta needed 

I.Nvr oltsniiid seU-leochldg docurrunaaUDfV All s 

Mly backed and updated lor one year 


SCO POPTHJ2 {SPBOFY PCTKfi. 

550 FUOAnNG POINT UERAHY ^stOFY SCTTWAHE 
ORBOfl?) 



Quest 


(Mt OUE^ RESEAHCH, INC. CctU ToO Fiw 

CE P.O. BOX 2553 

C.OJD HUNTSVILLE. AL 35804 


Circle 397 on inquiry card. 


FREE 

POCKET SOLAR CALCULATOR W/$500 ORDER* 

up to 401 

DISCOUNT OFF RETAIL 
COffLETE LINE OF 
MICRO a CP/M SOFTWARE 
ALTOS-DYNABnE'XEROX-SAHVO-NEC-ATARI 
PI 1CEON-TELEVI DEO-STAR-OLl VETTI-VIC- 
CrITDH-IDS-APPLE-WA)(ELL-OIABLO-EPSON 
COMREX-TALLY-ADDS-T1-NONITORS‘CORVUS 
nODEf1S-TRS-SD-SCrt-X-COMP-ZENlTH-]KC- 
3tt-CHAR(5 LAB-LIFE BOAT-CONPUTER PAPER 
HOKE*OFFICE’ INDUSTRY 
SEND FOR A FREE CATALOGUE 
DATAWARE INC. 

<215) 465-9751 
Circle 161 on inquiry card. 


5y4" Tandon Drives 


• TM lOO-I 

SI 99 

jsJrrgie sided, 40 TRK, single 

Free 

or doubJe derisiry] 

Shipping 

• TM TOO-2 

S279 

fdoubie sided. 40 TXKfside 

Free 

sjrrgie or cToiible density) 

Shipping 

• TM lOM 

$359 

(double Sided. SO TRKfside 

Free 

% TPJ, double density! 

Shipping 

1-ORDER ~ TOIL FREE-[ 

1-800-531-5255 (If outside of Texas] 

(If in Texas] 


ask for extension S11, 


For info call I-SI 7'250'I 523 


Master CardfVisa or clieck, 


1 Texas Residents add S% saJes tax. 

CompuAdd Corp. 


13010 Research Blvd - UK? 


Austin. Texas 787 SO 
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INCREDIBLE? BELIEVE IT! 


Washington Computer Services 

an affiliate of 

CUSTOM COMPUTER ROOM WIRING SINCE 1980 

97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In HX. State and for technical information: (212) 226-2121 
HOURS: 9 AIVt-5:30 PM (EST) Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 


Teletype 40, 300 LPM-typewriter quality. RS-232 


from Only 

interface. This quality printer fs availabie in many $3200 
configurations including forms access, quietized case, etc. 

Teletype 43 from $995 

Tefetype AP-200, 340 cps cfol matrix {similar to Data Prod. M-200) $2799 

Qantex 7030, 180 cps. Download fonts. OCR Bar. NLQ Graphics $1795 
NEC Spmwrifer35 cps & 55 cps, bidirectional. letter quality from $1875 
DIABLO 630-40 Cps . bidirectional. daisy wheel. plot / graph $2349 

QUMESprint9/35cps, daisywheel $1944 

C. ITOH Starwriter , 40 cps, daisy wheel. F10 $1560 

EPSON MX-BOJ0Q, 80 cps. 9x9 dot matrix SCALL 

ANADEX 9500/9501A. Up to 200 cps, high resofutron dot $1451 

OKIOATA Microllne 82A $430 MlcroHne83A $770 

Tl-aiO, 150 cps. Basic $1449 Package'CP.VFC $1630 

MANNESMANN MT1705 200cps, 7x9.132 co! SCALL 

TALLY MT 1B05 ™ cps. 7x9 + NLQ40x18matrix $CALL 

CENTBON ICS 739 TOO Cps, nx9 dot matrix. Fuit Graphics $567 

122 120 cps, International set. FuH Graphics, 15 "paper $987 
DEC LA’34 $1085 

IDSPHtSM.132coL,color $1785 

Simitar savings tor our C. ITOH, NEC, QANTEX, DATA GEN. lines 


PMMI MODEM 


AMPEX DIALOGUE 30,80,81 Lowest Prices 
TELEVIDEO 918 C [multi-terminal) 

025C AMPEX 
950C Dialogue 8r 

SOR0CIQ120 
HAZELTINE ESPRIT 
DEC VT-100 



Visual 50-MyItHermlnal. Detached Keyboard 
Zenith ZT-1,80x24. autodial modem. \/T-52 compatible. 

Similar savings for our AOOS, HAZELTINE and LEAR SIEGLEH lines 

SOFTWARE 


$359 

$CALL 

$810 

$795 

S985 

$799 

$618 

$1575 

$CALL 

$569 


DBASE II $525 

MeASIC-8D $275 

M BASIC COMPILER $31B 

FORTRAN-BO $349 

CODOL^SO $574 

PL/1-aO $425 

PASCAL MT4^V5.5 $398 

WHITESMITH’S C $660 

CB-80 $420 

PEARL(LEV£L3) $549 

LIFEBOAT SOFTWARE SCALL 

PEACHTREE SCALL 

GRAHAM-DORIAN SCALL 

STRUCTURED SYST. SCALL 


WORDSTAR 

MAILMERGE 

DATASTAR 

CONDOR III 

MILESTONE 

SUPERCALC 

FMS-BO 

SELECTOR V 

SPELLGUARD 

SUPERSOFT 


$300 
$110 
$230 
$71B 
$235 
$221 
$649 
$396 
$235 
SCALL 


AMERICAN BUS. SYST. SCALL 
ACCOUNTING PLUS SCALL 
BSTAM,BSTMS $200 

VANDATA/OSBORNE SSOO 


8'^PlSKDBIVESJm: NOW! 

8"SHUGARTSAa01R $385 8 "SHUGART SAS51R $540 2tor$1025 

QU ME DATATR ACK 8 $550 2 for $1050 

Enclosure, power supply for 28" drives A & T S3SQ 

MOHROW DISCUS 2D + CP/M*’. MICROSDFT BASIC, CONT. S950 

HARD DISK SPEQALS 

CORVUS 5M8, 10MB, 20Me Censtellation Multiplexer and Mirror Backup 
MORROW 26MB + controller -h CP/fifl 2.2® M basic $3821 

cantroller. CDC Hawk Drive {5 fix. 5 rem) $6795 

controller JVestern Dynex (5 fix, 5 rem) $5099 

5V4", e"and 14 "Winchester/tape subsystems 
[ & Cf^oMP available 

niLLY COWnCUHED ailSIWESS SYSTEMS 

The following are some examples of the fufly assembled and tested business 
and scientific computer systems which we offer. 

; The Premier Mu it I- User Comp o ter System 
i 8000 SX, multi-usen multi-processor, turbo DOS SCALL 
CPM 2.2. FULL 2 YEAR WARRANTY! 

‘ On-Site Service Contracts Available 
* APC-BOeS, 16 bit, 12aK, 8" DRIVES, 1024x1024 Color 

/yfcL Graphic, 32 bit F.P. Proc.. MS DOS. CP/M 86 from $3295 
_ PC-8000 The Protessionaf's Work Station. SCALL 

C-OMVUS Concipl-GBOOO, 32 bit, 256k, network. 15 " 120x56 
+ HiRes screen. W.P. software. CP/M Emulator from less than $5000 
rOVl, 6800016t)itmu[ti-usGr,S-100.UNl)(V.7 SCALL 



lIVTEnNATIONAL 


1^ 


Systems 


iS 


80a616bit.128KRAM.S-100,Syst.#2 $3499 

, Call us for best prices on these high quality 2nd 
—5I2!!EJ generation boards and systems 
California These high quality, reliable products have made CCS 
c ompute r pefa cto j n d u St ry sta n dard fo r S-100 p rod u cts 

Assembled and tested: $CALL 

Fast 6 Mhz. Cache Bios Computers SCALL 

Mtcftoommu. Single Board S-1DC Computers $749 

Djt^OllOfr* We offer generous discounts on the Compupro line of 


SCALL 


0" SDSS: Call Fer Other Formats 


iTMfast, quality 8 and 16 bit boards 

.. ADVANTAGE Graphics computer 

NOrtnStar & horizon S-IOO computer 

ALTOS single and multi-usersystems SCALL 

Decision 1,CP/M Microsoft Basic, UNIX SCALL 

VCrJOV Desktop computer-64K. 2 floppys. {CP/M avail.) 
Atl\UA, List $2995 SCALL 

SCION MicroAngeto Hi Res Graphics systems SCALL 

Similar savings on SSM, DELTA. DYNABYTE, TELEVIDEO, DIBIAC, ZENITH, 
ADOS. DEC, DATA GEN., ATARI, TECMAR AND MANY OTHERS 


PI confuse us with nnail order dealers. We are a 

r l-CMOCl full service distributor serving the data processing & 
installation needs of business & industry from micros to mainframes. 
System houses, Educational institutions & governmental agencies given 
special consideration. Leasing available. 


N.Y. State agencies, municipali¬ 
ties, and schools — call us for 
information on our O.G.S. term 
contracts on hardware & software, * 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For fast delivery, send certified check, money orderor call to arrange direct bank wire transfer. Personal or company checks require two to three weeks 
to clear Prices subject to change without notice; call for latest prices. Prices include 3 % cash discount. N.Y. residents add sales tax. Qantex is a trade¬ 
mark of North Atlantic industries, Inc. Radio Shack^ is a trademark of the Tandy Corp. CP/M® is a trademark of Digitaf Research. All safes subject to 
our standard sale conditions (available on request). Call for shipping charges. Above prices do not include customization or installation. 
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Circle 447 on Inquiry card. 



Computer Shopper is your link to indtvi- 
Ctuals who buy. sell and trade computer 
equipmervt and software among themselves 
nationwide. No other magazine fills this void 
in the marketplace chain. 

Thousands of oost'Conscious computer en¬ 
thusiasts use Computer Shopper every month 
through hundreds of classified ads. And new 
equipment advertisers offer some of the 
lowest prices in the nation. 

Subscribe to Computer Shopper with a 
6 month trial for $6 or 12 months 
for only $10. MasterCard & VISA accepted. 
carrmjTBR sHOPPeR 
P.O. 8oxF-310*Titusvitle. FL 32780 
30S-269-3211 


YOU'VE JUST 
FOUND 


Circle 115 on inquiry card. 


64 K 

DYNAMIC RAMS and EPROMS 

TOSHIBA 

HITACHI 

FUJITSU 

NEC 

OKI 

MITSUBISHI 


WHOLESALE AND RETAIL 

Monarchy Engineering Inc. 
380 Swift Avenue, Unit 21 
So, San Francisco. CA 94080 
Phone (415) 873-3055 

WRITE OR CALL FOR OUR 
LATEST INVENTORY LIST. 


Circle 327 on inquiry card. 


price or quality? 

Get both. . . 

with a MICRO CONNECTION, 
the qualily, direa connect Bell 
103 modem. Independent 
reviewer writes. "When the 
going gets rough, if a MICRO¬ 
CONNECTION can't make it 
then nothing will. In the area 
of sensitivity and noise elimina¬ 
tion, it will perform as good or 
better than my $995" modem. 
An excellent value for $159. 
Autodial/Autoanswer for $ 199. 

the mtcfopenpheral co/poratjon 

2643'151st Place N.E., 
Redmond, WA 98052 
mp (206)881-7544 


BIG STEPPER 

Stepping-Motor Driver Box 



Control precise motion 
in the "real world"! 

Drives 1 to 4 Stepping-Motors 
(up to 2 amps/wlnding. 4 to 28 vdts) 
Opk)isolal©d for ycki oorTpulef's safely 

PRICE: $350 

Stepping^tolor Cookbook: $5j00 

Cenfre Compyter Coo^ultorYs 
Post Office Box 739 
Slote College. PA 16601 
(814) 237-4503 


Circle 313 oft Inquiry card. 
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TeleVidecjr USERS! 

Enhance your TeleVideo compuler 
capabihlies wilti 
OUR exclusive software! 

COBITATE Fail Dump/flea lore Syslem forTS 
802H.806 &1602H. 

• Back up files twice as last as PiP 

• Double tha storage, up to 6D0K/di$ketto. with 

muliiplG diskette capability S90.00 

COGITATE Kevlward Buffer for TS 300,802 d 802H 

• Never lose 3 keystroke. 

• fnifirrupE driven 64 byto bulfer 

• Compatible with CP^M‘ operating 

system $40.00 

GOGITATE 2780/3780 Ctjmmunicatioiis Sysiem 

• Commurjicates with most IBM systems 

• Many features lor remote job 

entry $700.00 

is regislerRf trsdemarir ol Digitil Inc. 

COGITATE, Inc. 

SPECIALISTS m UNIQUE TELEVIDEO SOFTWAHE 

24000 Telegraph Road. Southfiehl, Ml 48034 
(313)352-2345 

VISA/MASTER EAnO Accapimf 


Circle BB on inquiry card. 


MEMOREX 

ILEXIBU DISCS 


WE WILL NOT BE UNDER- 
SOLOn Call Free (800)235-4137 

for prices and informatioa Dealer 
inquiries Invited and CO.O.’s 
accepted. 



EXCHANGES 

too Foothill Blvd 
San Luis Obispo. CA 
93401 In Cal call 
(800)592-5935 or 
1037 


Circle 356 on Inquiry card. 


IEEE-488 TO TRS-80* INTERFACE 

Everything needed to add pftweriut 
BASIC G PI 8-485 controller capability 


THELISTONE 

to TRS-80 Model t or 3, Level 2 or 
DOS with a minimum of 16K. 


Tftf PROGRAM THAT WRITES PROGRAMS 

Op.f.<toii 

Op«ri r/on 


AVAfLABLE FOR 

CP/M 



Apple II Plus 

Sharp PC 3201 

TRS - 80 MOD II 



mm 1 — 


North Star Advantage 

Model 488-80B or 488-80C Price: $375. 


Still Only $600.00 

- 1 - sftipffing, ifisurancs & tax 


WHEN OfiDERtHG SPECffY O/SK OR TAPE 



SCIENTIFIC ENGINEERING 
LABORATORIES 


Dealer Inquiries Invited 

11 Neit Drive * Old Bethpage, NY 11804 



Telephone; 1516) 694-3370 


Send lo KROWN COMPUTING 

’ Tratfema/k Qf Tantiy Carp 


1282 Conference Dr.^ P.O. 66763 

Tttara is no atfidation bBiw&en Scieniitic 
Bnginaanng Laboratorms ani^ Tandy Corp or 


Scotts Valley, CA 95066 

PaPio Shack. 


(408) 335-3T33 

Circle 415 on Inquiry card. 
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)o Kau Computer 

Products, 

VISIT OUR RETAIL STORE IaC 
AND RECEIVE A 5% DISCOUNT' * 


EPROMS 


STATIC RAMS 


1702 

jins; 

1 3.00 

2101 

f450ns 

1.85 

2708 

(45ns 

1 2.99 

21L02 

{250ns LP 

1 1.55 

2716 

(5v 450ns 

\ 3.95 

2111 

(450ns 

1 2.49 

2716-1 rsv 350ns! 

\ 8.50 

2114 

(450ns 

1.95 

2532 

(5v 450ns 

1 8.95 

2114L-3 

(300ns LP 

2.25 

2732 

tev 450ns 

I 8.95 

2114L-2 

i200ns LP 

2.30 

2764 

(6v 4S0ns] 

f Call 

TMM2016 

(200ns 

9.00 




TMM2016 

(ISOns 

11.00 


DYNAMIC RAMS 

HIV16116 

Hivieiie 

(200ns 

hsons 

Call 

call 




HM6liG 

il20ns 

Call 

4027 

(2S0ns] 

1 2,00 

LP 



4116 

f2O0ns] 

1 1.37 

= Low Power 

4116 

flSOns 

i 1.75 




4164 

i2aonsi 

1 Call 





50 KELLER STREET, #9 


8000 


16.00 

5239 

4.75 

19.00 

8243 

4.75 

3.90 

8250 

14,90 

8.50 

8251 

4.50 

39.00 

8253 

8.75 

11.00 

8253-5 

9.75 

11.00 

8255 

4.50 

29.00 

8255-5 

5.20 

39.00 

8257 

8.50 

29.00 

8259 

6,05 

44.00 

8272 

39.00 

44.00 

8275 

29.00 

3.45 

8279 

9.25 

l.BO 

8279-5 

10.25 

3.75 

8282 

6.50 

1.75 

8283 

6.50 

2.45 

8204 

5.50 

1.80 

8286 

6.50 

4.50 

8287 

6.50 

19.00 

8288 

25,00 

4.75 

8289 

49.00 


SANTA CLARA, CA 95050 


16K APPLE 
RAM CARD 

Upgrade your 48K Appie // 
tofulf64K 

BARE BOARD 24.00 

KIT 49.00 

ASSEMBLED & TESTED 69.00 


LEDS 


Jumbo Red 

10/1.00 

Jurr^bo Green 

6/1.00 

Jumbo Yellow 

6/1.00 

CONNECTORS 

RG 232 Male 

3.00 

RS 232 Female 

3.50 

RS 232 Hood 

1.20 


74L$00 SERIES 


SOO 

.24 

74 LSI 23 

.95 

74L$253 

.80 

SOI 

.24 

74 LSI 24 

2.90 

74LS257 

.80 

S02 

.24 

74 LSI 25 

,95 

74LSZ50 

.80 

S03 

.24 

74LS126 

.79 

74LS259 

2.80 

S04 

.24 

74LS132 

.75 

74L5260 

.60 

S05 

.24 

74LS136 

.49 

74LS266 

.49 

SOB 

.24 

74L$137 

,95 

74LS273 

1.60 

SIO 

.24 

74 LSI38 

.75 

74LS275 

3,25 

511 

.30 

74LS139 

.75 

74LS279 

,49 

S12 

.30 

74LS145 

1.10 

74L.S280 

1.95 

S13 

.40 

74LS147 

2.20 

74LS283 

.95 

S14 

.89 

74LS148 

1.20 

74LS290 

1.20 

S15 

.30 

74LS151 

.75 

74LS293 

1.79 

S20 

.24 

74LS153 

.75 

74LS295 

.99 

S21 

.30 

74LS154 

1.75 

74LS298 

.99 

S22 

.24 

74L5155 

.09 

74LS324 

1.75 

526 

.30 

74 LSI56 

.89 

74LS352 

1.49 

S27 

.24 

74US257 

.75 

74L5353 

1.49 

526 

.30 

74LS15B 

.75 

74LS363 

1.49 

S30 

.24 

74L5160 

.95 

74LS364 

1.95 

S32 

.36 

74I_S161 

,95 

74LS365 

.89 

S33 

.55 

74LS162 

.95 

74LS366 

.89 

S3 7 

.55 

74 LSI 63 

.95 

74LS367 

.69 

538 

.35 

74LS164 

.95 

74LS360 

.69 

S40 

.30 

74 LSI65 

.95 

74LS373 

.99 

S42 

.49 

74LS166 

1.95 

74LS374 

1.69 

S47 

,75 

74 LSI68 

1.69 

74I_S377 

1.40 

548 

.75 

74LS169 

1.69 

74LS378 

1.15 

S49 

.75 

74LS170 

1.69 

74LS379 

1.35 

551 

.30 

74LS173 

.75 

74LS385 

1.89 

S54 

.35 

74LS174 

.89 

74LS386 

.59 

555 

.35 

74 LSI 75 

.89 

74LS390 

1.79 

S63 

1.20 

74LSlal 

1.99 

74LS393 

1.79 

573 

.39 

74LS189 

9,50 

74LS395 

1.59 

574 

.44 

74LSI 90 

.89 

74LS399 

1.59 

S75 

.49 

74LS191 

.89 

74LS424 

2.89 

576 

.39 

74LS192 

.89 

74LS447 

.75 

S7S 

.49 

74 LSI 93 

.89 

74LS490 

1.89 

583 

,75 

74 LSI 94 

.89 

74LS668 

1.65 

58S 

.95 

74LS195 

.89 

74LS669 

i.es 

S86 

.39 

74L5196 

,79 

74LS670 

2.10 

S90 

.65 

74LS197 

.79 

74LS674 

9,50 

591 

.79 

74LS221 

1.10 

74LS6e2 

2.99 

592 

.65 

74LS240 

.95 

74LS683 

2.39 

S93 

.59 

74LS241 

.95 

74 use 84 

2,39 

£95 

.79 

74LS242 

1.79 

74LS685 

2.39 

596 

.79 

74LS243 

1.79 

74LS688 

2.39 

5107 

.39 

74LS244 

.95 

74LS6e9 

2,39 

5109 

.39 

74LS245 

1.89 



5112 

.39 

74LS247 

.79 

aiLS95 

1,65 

5113 

.39 

74LS248 

1.20 

81LS9G 

1.65 

SI 14 

.49 

74LS249 

.89 

aiLS97 

1.65 

5122 

.45 

74LS251 

1.25 

81LS98 

1.65 


ZfiO A 

zm A 

2S0 A 


Z80 

CPU 5.45 
PIO 5.45 
CTC 7.00 


Call for Complete List 


MICROPROCESSOR 
REAL TIME CLOCK 
MSM 5832 
6.90 


650D 


5502 

650ZA 

6504 

6505 
6507 
6520 
6522 
6532 
6551 


6.90 

9.45 

6.90 
7.65 

9.90 
4.35 
9.90 

13.95 

11.75 


6800 


6800 

5.65 

6828 

14.90 

6860 

10.90 

6802 

8.65 

6834 

16,90 

6862 

11.90 

6808 

8.45 

6840 

7.95 

6875 

6,90 

6809 

24.00 

6843 

41,95 

6880 

1.80 

6809E 

29.00 

6845 

16.90 



6810 

3,50 

6847 

15.90 

68300 

10.00 

6820 

3.50 

6850 

3,50 

68B21 

12.00 

6821 

3.50 

6852 

3.50 

68B50 

12.00 


UPGRADE 

YOUR 

APPLE 

or 

TRS-80 
4116 200ns 
8/10.95 


CRYSTALS 


32.768 KHZ 
1.0 MHZ 
1.B432 
2.0 

2.097152 

2.4576 

3.2768 

3.579545 

4.0 

5.0 

5.0685 


1.90 

4.50 

4.50 

3.90 

3.90 

3.90 

3.90 

3.00 

3.00 

3.00 

3.90 


5.185 

5.7143 

6.5536 

8.0 

10.0 

14.31815 

18.0 

15.432 

20.0 

22.1154 

32.0 


3.90 

3.90 

3.90 

3.00 

3.00 

3.90 

3.00 

3.00 

3.00 

3.00 

3.90 


MISC. 

Disc Controller 

1771 

1791 

1793 34.05 

1797 40.95 

□arts 


AY3-X014 5.85 

AV5-1013 3.90 

AY5-2376 12.00 
TR 1602 4.25 


Interface 


(800) 538-8800 

ALL MERCHANDISE IS 100% GUARANTEED 


0T26 

1,65 

0728 

1.95 

ST95 

.95 

8T96 

.95 

8T97 

.95 

3X98 

.95 

DMdl3l 

2,90 

058836 

1.25 


DISKETTES 

5 ^" 

ATHANA 

SS SO Soft 23.95 

WABASH 

SS SO Soft 23.95 

VERBATIM 

SS DD Soft 26.95 


1C Sockets ST W/W 


5 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 


.10 

.12 

.15 

.20 

,25 

.25 

.25 

.35 

.40 


.49 

.50 

.57 

.85 

.99 

1.30 

1.40 

1.50 

1.80 


ST = Soldertail 
W/W = Wtrewrap 






4024 

.75 

4516 

1.50 





4025 

.35 

4518 

1,20 


LINEAR 


4026 

4027 

1.60 

.60 

4519 

4520 

1.20 

1.20 





4028 

,75 

4522 

1.20 

LM301 

.32 

LM741 

.29 

4029 

.90 

4526 

1.20 

LJV1308 

.75 

LM747 

.75 1 

4030 

.45 

4527 

1.90 

LM309K 

1.25 

LM748 

,49 

4034 

2.90 

4528 

1.20 

UM311 

.64 

LM1310 

2.45 

4035 

.85 

4531 

,90 

LM317T 

1.65 

MCI 330 

1,69 

4040 

.90 

4532 

1.90 

LM317K 

1.70 

MC1350 

1.25 

4041 

1.20 

4538 

1.90 

LM31S 

1,49 

MCia58 

1,69 ' 

4042 

.75 

4539 

1.90 

LM323K 

4.75 

LM1414 

1.49 

4043 

,75 

4543 

2,70 

LM324 

.59 

LM145a 

.55 

4044 

,75 

4565 

.90 

LM337K 

3.90 

LM1488 

.95 

4046 

.90 

4556 

.90 

LM339 

.79 

LM14e9 

.95 

4047 

.90 

4581 

1.90 

LM377 

2.25 

LM1800 

2.45 

4049 

.50 

4582 

1.90 

LM380 

1.25 

LM1889 

2.45 

4050 

.50 

4584 

.90 

LMBee 

1.00 

LM3900 

,59 

4015 

.90 

4585 

,90 

LM555 

.38 

LM3909 

.95 

4053 

,90 



LM556 

.65 

LM3914 

3.70 

4060 

1,39 

aoco7 

.90 

LM565 

.95 

LM3915 

3.70 

4066 

,75 

S0C95 

,90 

LM566 

1.45 

LM3916 

3.70 

4068 

,39 

S0C96 

.90 

LM567 

.99 

75451 

.35 

4069 

,30 

80C97 

,90 

LM723 

.49 

75452 

.35 

4070 

,35 

60C98 

1.15 

LM733 

.95 

75453 

.35 






CMOS 


4000 

4001 

4002 

4006 

4007 
4005 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 
4015 

4019 

4020 

4021 

4022 

4023 


.25 

.30 

.30 

.90 

.25 

.90 

.45 

.45 

.30 

.30 

.45 

.90 

.90 

.45 

1.15 

.90 

.45 

.90 

.90 

1.10 

.35 


4071 

4072 

4073 

4075 

4076 
4078 

4081 

4082 
4085 
4066 
4093 

4098 

4099 

4502 

4503 
4508 
45X0 

4511 

4512 

4514 

4515 


.30 

,30 

.30 

.30 

.90 

.30 

.30 

.30 

.90 

.90 

.90 

2.49 

1.90 

.90 

.60 

1.90 

.90 

,90 

.90 

1.20 

2,20 


'oKau Computer Products, Inc. 
^^^^3250 Keller Street, #9 
Santa Clara, CA 95060 
(80QI 538-8800 

Calif. Residents (408) 988'0697 


STORE HOURS: 

MON- FRI ar30 A.M.-S:00 P.M. 
SAT 10:00 A.M.-3:0O P M 


BANkAMEf^ECAt^O 


[master charge] 


TERMS: For shipping include S2.00 for UPS 

Ground. $3.00 for UPS Blue Label Air. $10,00 
minimum order. Bay Area residents add 6%% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quairrtities and substitute 
manufacturer. Prices subject to change without 
notice. Send SAS6 for complete list. 


Circle 168 on Inquiry card. 


BYTE September 19&2 567 



























LABELS 



15/16''x3^" white pressure 
1 up - pin feed sensitive 

PRICE INCLUDES SHIPPING 

Packed 5M per box - IVtin. order 1 box '$14 .95 

Check with orcjer - Mass Residents add 5% SaF'CsTax 

ICHECK-MATE” 

P.0, Box 103, Randolph, MA 02368 
Telephone: 617-963 7694 
CALL TOLL FREE 1 €00-343-7706 


Circle 540 on inquiry card. 


Beautiful Plots with 

PLOTPAK" 

PLOTPAK Is a Gomplele piothnq 
libra^ that runs under FORTRAN-80 
and ifTctudea drivers for the following 
screens and plotters: 

■ MicroAngelo MA 512 

• ADM + Rfitnographtcs 

• TEK 4010 compatible terminals 

• Houston Introments DM P-4 

• HP plotters 7225B and 7470 
•Radio Shack Printef/Plotter 

PLOTPAK (.HEL rile):..$278. 

PLOTPAK source code 
plus two drivers:.* * .$365. 


L A Computer Company 

DIVISION Of Sea Dala CoqMMatiDis 

One Bridge Street, Newton, MA 02158 
TEL. |ei7| 244-8190 TU: 951107 


Circle 64 on Inquiry card. 


68000 Systems h TRS60 Model 16 
Database h Pile Software 


rdatlanKl clKtKb«se ■ystcm 

to powerful, A efficient 

TncjiLiSh St English aubscl query lBnj;(ua£r 
&eOOO code 

sequential, inr^exed. dtreet fttea 
find, features neyer seen before 

aucPl as: always single ac^pesa an 
random retordsL stequentlal up<la[e 
wlthiDut rcwTilei 

mult tkey 

report generation. 

data validation on entry 

repetitive batcli update 

mulu-extent files 

reentrant code for shared usage 

multiple preclalon & floating point 

access security 

■e per Ate file end sort [core/ilisb) 

puefcuge* avitiljible 

Send For catalog: 

Data Mana^ament Systems 

2t t N. El Camino Real, lOlC 
Encinitas. CA S202.4 
or phone: 


Circle 144 on inquiry card. 



maxelL 

Floppy Disks 


SAVE 40% STiS'-K 


5 ” ajBfcify Bolt, PriewiiD 

MD 1 or MH1 SSfDD____ S 33 

MD2 or MH 2 DS/DD .. 47 

MD1-DDM SS/QD/96TP1 . . 43 

MD2-DDM DS/QO/9eTP1_ 53 

8 *^Sp«;lfy >olt 
or 33 MCtOr 

FDI or FH1 SS/DO. 43 

FD2 or FH2 DSfDD ... 53 

CHECKS — VtSA — iVfC^CQD 

0t3i n7-77m Aoa $2 smppme 

LY6EN COMPUTER SYSTEMS 
27204 Harper Avq. 

SI. Clair Shores, MJ 48081 


Circle 275 on inquiry card. 



A word tor this Pynch^Reader Combo is 


Speed* Model 5tQ punches paper tape at HOcps, 
reads el I50cps. This ruQoed machine Is computer 
compatible offering RS232C, current loop, parallel 
inputs. The ASCIl-lo-Baudot code conversion per¬ 
mits direct keyboard entry for Telex/TWX transmis¬ 
sion. Plus: 2&& character storage, 75-9600 baud 
rale, 5-6 level tape, stock. ADDMASTER CORR 416 
Junipero Serra Dr., San Gabriel, CA 91776 * 213/ 
265-1121. 


Circle 9 on inquiry card. 


☆☆ SUPER" ☆☆ 
ISA’s DATABASE 

Tfte on/y DBMS ivffh sii fflese feafures: 

W PROVEN in one year of test marketing 
W TOUGH, reliable file structure 
W MENU drNeri tor simplicity and easy use 
■k ARITHMETIC with stored cafculetions 
k FAST set'Mp and report formating 
k CLEAR user-orient^ documentation 

* PRINTS totals & subtotals - mail labels 

* REFORMATS and merges data files 

* MULTI-DISK files: Up to 126K records 
k SORTS full disks on up to 40 fields 

* PRODUCTION Input of repetitive data 

* USE eKESting data files 

k COUPLES to word processors 
k POSTS transactions to master file 

* SEARCH by strings, ranges, comparisons 
k DATA COMPRESSION: Over twice as 

many labels as the other system 

Far TRS-SO'' Modda I. U, lU, & 16 » 290.00 
WMt - 295*00 

Ask ]f7^uT or Write: 

Institute for Sdenttfk Analysts. Inc. 

P. O. Bok Tiafi, DeiiL B-2 
Wllmliigtou, DE 1Se03 (215^358-3735 


tT,M. Dfg/faf Research 


*TM. TendyCorp. 


Circle 234 on inquiry card. 


Monnow 


fACTORYliST *5295 
OEALiR COST 3612 
QUA WITTY 3 


DECISION 1 
$3795 


SMEGWD 
sy, " DSOD 
.OPPV QitK 

E=fBt b™ amuHitBf iJSflu «W $rj0 ftX ^fiss. Ouf WBirjfrty. A Facto tv Wfluanty 

CJtLL IJS MM b lIMn PM il pioelvn. 

Okwi sm. a^K suite, 1 b uaer iHHd rnw Pvngry. SoNlU'. 

LlObt iguawBl WOnMu' SanaJA 1 

[Un. Bom Dwfc te fWBtiHa DMA. all rlQIltV n Aiftq dfnvty 

Mls':aFlA{Bf< YgurPitca 

mcomfiLttaranty.NeDtak *3.3^ SiflS* 

DawittiT»o5:«DS0oew¥0iati 3«a ssas 

tXHiM*>On«SMBQl«»On«e>^'-OSPD Mge 3795 

PSCmhOfUiaM^ADrbS’AFIDSUt} &US 

nacH Dwta I. ie"Xjt5- xe.5'.iCi Lba. 12310) MiB T HsO nod 
B" nofspf tHate, 0(^enptae, aa abova 

P2AWilt«OiBiOM«W*On»ff'&50D 6995 5HB 

R2BWlttOne1DMegHD&Of»a"DSDD MSS 5449 

R2CWHIiQnii2{llfc9HQAD«a^5SDD 7795 5795 

RaOWi»iO™£CiUegHD*Qnie'PSOO BOSS fllflS 

5’A WwicOasiH Hard DisJta #ltti DMA CHitrTTltar. powv auaply. h^M. 

1A CP.IU 2.S. and Mlci>o»rt Riwic 90. 

5W«a[lDri>jilHl|.Hvd()isl[ 2195 1749 

lOHoffllDmialBdlHBnlDnti £795 2i95 

laiUgllsTlUiaiflHatdDuli 3795 2985 

TEWWS: fiM prm n m id s«Uar. mcluita dsh dac^mii. CnUbd 

caetm. UD 5 bafik vanator acoepied aanie za cash Add 3% Igr oW 
Aaow 3 h4 ^ tonal diAthu clear. 15% resjocHIng or 1 £7% oarYxllOKin 

cfiafge Add 2^ »iardiiTifl,Bn(] tmgid w and hotn Ala. AH. rDat^htg add 
aalea tax CALL U3 Iw aitaid caiciilaOcMi at vour invt pnt» 

Pri«1“Pli i<5 

callus 9AU 101)3PM. II^Ju 

COMPUTERS 

O/y Qp AUVSAMA 

P.O. Bd« 6114 ■ Bimlngiiam, M. 35259-0114 


Circle 271 on Inquiry card. 


299 


28K 

Commodore VIC Computor 

(60% more powerful than VIC-20) 

SPECIAL 
SALE 
PRICE 

Wa sdd SO% fnoira programming power to the 
VIC-20 computer! This give* you e full sized 
extre featured computer with 20,000 bytes 
ROM, 16K eKtendsd level II BASIC, 3000 bytes 
RAM, thel expands to 60K total msmoryl 66 
typewriter keyboard, graphics keys, 1 6 colors, 
Eound, music, reel time, upper/lowercasa, full 
screen editing I $109 modem, printer, disks, 
cassette plugs in direct. We have over 400 pro- 
greme! 90 day immedlete replacement wer- 
rantyl One day express me!! delivery ! Write for 
free cate log I 

1 5 DAY FREE TRIAL- IMMEDIATE REFUNDS 

PROTECTO ENTERPRIZES 

BOX S SB 

BABUmOTOM, ft B0Q1& 

Ptm£ Oitms 3 Wm BB44 


Circle 386 on inquiry card. 



MTarI 


BDDC0MPUTER(16K) .5635,00 

Bim COMPUTER (48K) .S724.0D 

400 COMPUTER (lOK) .SZ65.00 

410 PROGRAM RECORDER ... $74.00 

810 DISK ORIVE . 5429.00 

NEC B023A-C PRINTER .. 5475.00 

PERCOM D/D DISK DRIVE . . .. 5589 00 


MdDM^-IDQPTR .S2S9 AXIOM IMM Pm ...... »S9.9S 

eNteHTAINEn .. f&S.SS 32H ham (INTEU. $B9.SS 

EPUCATDR ....*114.95 RAM (MICROTEK] . *99.95 

PROGRAMMER . $52.00 32K RAM MQSJUC) $115 95 

COMMUNICATOR .. *299.00 AOKRAM [iNTEO . ...... *109.95 

BOOKKEEPER pqri ...„ *1Sl9E TYPE'R TALK $5l9.Qll 


ATARI SOFTWARE 

HdMdXaMlil. aEdilOftm 16595 )DJ. 

1^95 LbH« ParTacUDj . 

*37.95 HI VVil 5 Afirnieia tGI|. 

i37.« HI ees uijvHa Id 
,. 1«4.M CfwU«B 


P«llUn(R3 


AasemblE Editix [Rj.... 
Cham OuTtlbst £ G5 
■nfBIXKi erklA 
Slar Warnor CC^ 

(Si .. 

^lslGali:)D| 


orf&Dri 
a I AdvAHu 


17 9$ Survival Ad vaHuIB • 

I3t.9a AciiadCitasICCrET) . 

..Jir.'Qe Bi^XILaeAlCiDj . 

11B9.55 K.Ftazv SIWfilDul iR| . 


.. 124.95 
11(B95 
12599 
52S.99 
..!»« 

124 95 
.... 117-95 
... 129.95 
... >29.95 
... 155 95 


D * PISH C * CASSETTE H * BQM |CARTHIDG£i 


COSMIC PniCCe FDR PREPAID ORQEAS 

COMPUTERS 


m K. PROSPECTORS RO. 
DCAMDRD BAR. CA. 91765 


AM 12.m Sh^puig nr ajnwvt V4tr Hwmri 
Skppiiq. d* 1$, tM. Cud rsAAii au an lih 
um 13K 4t3n q a liadtmrt a Alin xic. 


OAOER LINES OPEN /T4 >l\ 0434 -| OC£C 

SEkEM OAYS 5 am ■ 9 pm (f ‘ 


k 


Circle 134 on Inquiry card. 

































































We Have It!., At the best prices. 


Call For Super Value 
On S-100 System WHh 
Dbl. Dens. 8"Drives! 

INTERTEC SUPERBRAIN II 

free / Microsoft Basic 80 
Seif-con tamed conr>put 0 r with dual disks and 
two RS232C ports. Complete with CP' M Z. 2 . 

64K Double Densitv. - *. *.$2099 

64K Quad OensFty. $2495 

64K Super Dene..$2949 

10 Meg. DDS Hard Disk.$2995 

VIDEO TERMINALS 

INTERTEC INTERTUBE III... . 749 

ZENITH 2-19. 729 

SOROC IQ 120. 649 

SOROC IQ 130. 595 

SOROC IQ 135. 749 

SOROC m 135G . 799 

SOROC IQ 140.. .. . 1149 

HA2ELTINE ESPRIT....CALL 

1420.CALL 

1500.CALL 

1510. ..call 

1520. CALL 

TELEVIDEO 910C. CALL 

912G .. CALL 

920C.call 

925C.CALL 

950C. call 

TEXAS INST. 940 BASIC. 1599 

940 Package... 2079 

745 Porta bt© Termi na I.... 1399 

745 Portab I e Termina I w / U / L/ C ase. 1495 

PRINTERS 

ANADEX DP^9500.$1349 

DP-9501 . 1349 

PAPER TIGER IDS 560G .... 1139 

PRISM PRINTER IDS-BO, w/o color... Call 

IDS-80, w/cpior.... Cali 

IDS'132, w/color. 1695 

NEC 3510, RO flS232C3e CPS. . 1945 

NEC 3530. HO. emit. lnt*t, 35G PS . 1945 

NEC 7710. HO HS2a2C B5 cps. .. 2395 

NEC 7720. « SH . BS^^C SBCPS -- 2999 

NEC 7730. BO. Csnir. imor. 55 CPS ...__ 2396 

QUME 

Sprint 9/46, LTD, 45 CPS, . 2119 

CJTOH Pro Writer, Parallel. 549 

Serial and Parallel... 629 

DIABLO 630. BS232C, bscps ___ 2299 

CENTRONICS 730-1, Parallel... 399 

730 3, RS232C. 4 B 9 

739-1 w/Graphics, Parallelt.. 525 

739-3B w/ G raphics, R S2^C. 639 

704-1T Parallel. . 169S 

704-9, RS232C.. 1595 

122G, Parallel, 120 CPS ..... 949 

EPSON 

MX80. 4B9 

MX80FT.... 589 

MXIOOFT... 759 

RS232 Serial Interface .. 65 

R S232/2K B ufferl nterface. 125 

Graftrax II...*. .. .. 90 

Apple Printer Interface.. 75 

TtSIO Basic, RS232C.. 1349 

1395 


810 Basic, RS232C 6 Parallel 
810 w/fuU ASCII, vertical forms 

control compreased print. 1599 I 

820 RO, Basic... 1645 

820KSR, Basic____ 1839 1 


OKIDATA 

MIcroiine 80. $465 

T ra ctor- feed opt! on. 59 

Microline 82A. .. 519 

Mlcroline 83A... 849 

Microline 84. 1199 

MONITORS 

ZENITH-ZYM 121, 12 '' Green Phos.,. . $125 

AMOEK100, 12'. 139 

100G. 12'^ Green Phosphor.. 149 

300, 12 ' Green Phos., Hi. Res. 199 

Color, 13".... 359 

Color 11 , 13", R.G.B. Hi Res......... 799 

Apple adapt, for R .G. B. 159 

BMC, 12", Green Phosphor. 169 


NORTH STAR 
Call For Prices 


FLOPPY DISK SYSTEMS 

MORROW DESIGNS 

Discus 2D, single drive DO.^$898* 

Dual Discus 2D, dual drive DD. 1549“ 

Discus 2 + 2, double sided OD.._ 1239* 

Dual Discus 2 + 2. 2139 

Vnciud&s CP/M2 + 2 and Microsoft Baste 

HARO DISK SUBSYSTEMS 
MORROW DESIGNS 


Discus M-5 5 Meg.. 

. $1849* 

Discus M 10 10 Meg... 

. 3095* 

Discus M-20 20 Meg... 

. .. 4069* 

Discus M-2i6, 26 Meg. ., 

. 3795* 

CORVUS 5 Meg. 

. 3185 

10 Meg. 

. 4545 

20 Meg,, .. 

5499 

KONAN David 5 Meg.. .. 

. 2499 

10 Meg.. ... 

. 3049 

15 Meg... 

. ... 3295 

INTERTEC 10 Meg. 

SPECIAL $3195 

'S IW only w/CP/M 2^-28 Mtcrosafi Basse 


FLOPPY DISK CONTROLLER 
BOARDS 

CROMEMCO 16FDC DD.$499 

NORTH STAR DD.. ... 479 

MORROW Disk Jockey 2D, A&T. 329 

SD SYS. Versafloppy t, A£rT... 319 

SD SYS. Versaflopppy 11, A&T. 429 

DELTA DD Disk Cont„ A&T. 345 

CONDUCTOR DD, A&T. 269 

INTERSYSTEMS, FDC-2, A&T. 439 

TARBELLDO, A&T. 446 

SYSTEMS GROUP OD DMA.... 439 

ESCON CONVERSION FOR 
IBM SELECTRIC 

Complete with microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at 
ESCON Factory. 

RS232 Serial & Parallal.. $534 

Cable for above... 25 

PROM PROGRAMMERS 

SSM PB1 Kit.$152 

SSMPB1.A&T... 225 

MODEMS 

NOVATION CAT Acoustic Modem,, 

D-CAT Direct Connect. 

AUTO-CAT Auto Ans,.. , .. . 

APPLE CAT..... 

USD 103 LP Direct Connect. 

100 JLP Auto Answer. 

DC HAYES MICROMODEM II {Apple), 

MODEM 100 {S 100). 

Smart Modem (RS 232). 

Potomac Micro Magic {S 100)..... 


CALIFORNIA COMPUTER 
SYSTEMS 

Z80 CPU Board. ., $ $269 

Disk Co n iroHer 2422. w / C P / M . 359 

16K Static, A&T . . 259 

32K Static, A&T. 399 

64K Dynamic RAM .. 335 

System 2210w/64K, CP/M 2,2. . .. 149S 

CPU BOARDS 

{assembled unless noted) 

NORTHSTARZ-80AI2PQ-A/A1.. $269 

INTERSYSTEMS {MPU- 8 QI. 349 

SSM CBl SOSO. A&T. 214 

CB2,Zm A&T. 2B9 

CB 2 , Z-eO, Kit. .. 219 

DELTAZ-SOwithl/O... 289 

SD SYSTEMS, SBC-100, A&T. 349 

SBC-200, A&T. 399 

SYSfEMSGROUPZ SOwith I/O 419 

MEMORY BOARDS 

NORTH STAR 16K RAM. ..$299 

HRAM64K. 589 

HRAM32K. 419 

CROMEMC0 16KZ... 419 

CROMEMC0 64K2. 595 

MEMORY MERCHANT 

16K Static, 4M Hz. 159 

54K Static, 4M Hz. 549 

SYSTEMS GROUP 
iMeasuremeni Systams B Controls! 

DM4800 4BK Board. 499 

DMti400 64K Board..... 529 

DMB6400 64K Board. 695 

fNTERSYSTEMS 64K Dynamic. 845 

GODBOUT(A&T) 

CPUZ. $$249 

CPU 8085 88 . 3 SS 

RAM 20 30...... 3S9 

RAM 17 64... 675 

RAM 21. 1439 

Interface 1 . 210 

InterfaceZ .... 210 

Diakl.... 419 

System Support 1.. 335 

Enclosure 2 (Desk)______ 699 

Enclosure 2 (Rack). .. 766 

VIDEO BOARDS I/O Mapped 
SD SYSTEMS 

VDB-8024, A&T ... *, $469 

SSM V82 I/O, Kit. 169 

VB2i/0, A&T. 229 

MEMORY MAPPED 

VB1C, 16x64, Kit..,.. 152 

VB1C, 16x64, A&T.. 206 

VB3, 80 Char. 4MHz, Kit.... 359 

VB3,80Char.4MHz,A&T,.,... 419 

APPLE BOARDS 
CALIFORNIA COMPUTER 
7710A Asynchronous Ser interface... $129 
7712A Synchronous Der Interface ,.. 149 

7424A Calender Clock. 99 

7728A Centronics Printer Interface,.. 99 

MOUNTAIN HARDWARE 

CPS Multifunction Board.. $199 

Supertalker SO200,. 

Romplus w/ keyboard filter. 

Romplus w/o keyboard filter.,.. 

Keyboard filter ROM. 

COPYROM. 

Music System 
ROM WRITER,.,,,, 

Apple Clock:.. 

A/DO/A. 

Expansion Chassis,,. 

VISTA 

8 " Disk Controller {Apple 11),.$495 


All prices, F,O.B. shipping point, subject to chsrigB. All offers subject to withdrawal without notice. Advertised pries reflect a 2% cash discount (order prepaid 
prior to shipment I. C.O.D.'sand credits cards are 2% higher. 

MiniMicroMsrt, Inc. 

943W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315)422-4467 TWX 710-542-0431 


Circle 326 on Inquiry card. 
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WANT HELP? 

COBOL PBOORAMMEn^B AIDE |CPA) 


Provides extensive assistance in CODING, 
DEBUGGING, MAINTAINING and DOCUMENTING 
your Cobol programs - Improve your efficiency 
and productivity - EASY TO USE - MENU 
D1IIVEN - A PRACTICAL SET of TOOLS - An 
INVALUABLE AIDE. 


CPA features; 

m SOURCE ANALYZER & CROSS REFERENCE 

• SOURCE EDITOR St REFDRMATTEN 

• SOURCE OVERVIEWER 

• DOCUMENTATION PRINTER 

• PARAMETER FETCHEH SOS-PROGRAM 

• COMPREHENSIVE MANUAL and more 
Availabie lor CP/M", CDOS" or CROMJX" users 
utili^jng C080L‘80' or Cromemco CotKJl 
Saiistaction guaranteed or foil relund' 

For Program Samples and iniormalion call or wrtle: 


*1 Ai/romsfed' Programming 

Methods, /no, 

22t2 Oupont Dr.. 

(714^351 '8686 frvinB. CA 927 i 5 

Trademarks- 'Microsoft. "Digital Hesearcfi, "’Crom&mpco 


Now...You Can Monitor 
7 Most Important 
RS-232 Interface Lines 



HS-232-INTERFACE TESTER 

connects in senes with any RS 202 interface, LED's 
cJearly display status of 7 lunctlons. iransmir data, 
cerve data, request to send, ctear to seird. Oafa set 
ready, carrier detect, data terminal ready. Requires rw 
pOfwer; may be left in permanently Satisfaction 
guaranteed. flBDEfl NOWt Only S3S.35. Pirrchase 
Orders trom rated Corps accepted FREE Illustrated 
catalog of problem detecting equipment We also do 
custom design work. B15/539-5a27. 


B&B electrnnics 

Box 475-EDN, MENDOTA. IL 61342 


Circle 46 on inquiry card. 



Circle 66 on inquiry card. 


MULTI > USERS 


• Do several persons use your system? 

• Do you have infoimation you d rather rxrt have 
tvefyorw s«? 


MlcnoCrypt’* vdtl encrypt yoyr flies qutddy and 
easily with any password you choose. Mo lengthy 
key generatkin process. Mo long encryption or 
decrypUofT process. 

Use for letters, salary schedules, key documcnis. 
or programs Can even call from dBase U* to keep 
your data bases private. 

WicroCrypt-" : 125,00 Disk and Manual 
Requires CP/M'* or MP/M** ZBO/8080 

Order U nc; 800-368-3359 
From the MicroSheil^ developers. 


|n£W 2153 Golf CotifseDf. 

CENER ATION Reston, Va ZZ091 

I SYSTEMS . jMr. {703)476-9143 
VtSA/MC/COD 
Foreign Add $10.tX) Air Mall 

TM * AshtonTate "Digital Research 


Circle 123 on inquiry card. 



1 

1/ 

¥ 


IMPERIAL 1 
MICRO 1 

SUPPLY LTD. 1 


ScoicK 

DISKETTES 


DISKS SCOTCH JM 

SVi"'.*2.10 each 

Reinforced Hubs., Any Qudnilty 
Save rrioro on lOO Of mofe hoxei *7.75 ea, 

MEMORY 

RAM 

4116’200NS..6/*16 

4164-200NS ..*10 each 

EPROMS 

2716 (SV) ..*5.50 each 

3t“TAL5 MHZ "2.25 each 

1.0 5D6M 10 P 10,0 

JO 4,0 S7HJ 14 11810 H« 

1.0 SO fl.D T6.0 

ryrrjtMPERiAL micro sttppty iid. 

I il Ir.Q. SOI! Ul. DfFI. M. FOMnAC. Ml 4«3b 

FfrJir — UJrhl|i^rl 4 iicf CX, fifr 


Circle 229 on Inquiry card. 


Available from Hytor — 
for 

Coior Computer Disc System 
owners. 

A software development 
system for onlv $60.®® 


includes 6809 Assembler 
Program Editor Loader 
and Memory Dump. 


yfj ti 7 7 fi/rf 

or Call Today! 


IHlYTnOK^ 


P.O. Box 4996 
Scottsdale, Az. 85261 
(602) 863-3122 


Circle 224 on Inquiry card. 



INNIEBIATE OEUVEHY 

• Cornp^stEble wttb 2T2 modBfm (1200 bps only} 

• TsICO pawned—no AC COTOVSetiein required 

• Slmplined cantroli-lalh/dBla end Ofiqlnatt/ftnswwr only 

• Dirsct-corinBct la dial-up Aeivvofh 

)ir/£il3!JSJDI§3 Mi)?. 

Till W, DiiBdm Rurf 
WbtilNii. n, 60030 
$al»-(3U> 4&S BIGB 
S«TflM-l3l2] 4S3 1374 




OriginatflIAnswBr 


UDS 212 IP Modem 
$420 



"ELF" 

converts Your 
Typewriter Into Printer 




- Finest print quality * low cost 

* Easy Installation « Quick delivery 

- Fits IBM seiectrtc* and Electronic 
Typewriters 

- Models for an popular computers 

* Call or write for more Information, 
todayi 



- We export to aN countries - 

INTERNATIONAL INC. 

■ I'K JL 5115 Douglas Fir Rd, 

■ ■ Hn CA i1302 U.S.A. 

Tfll; (215) 710-1444 RX/TWX: 910 404 2100 ^ 


\ferbafim 

flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. CO.D. and 
charge cards accepted. 



PACIFIC 

EXCHANGES 

100 Foothill Biud 
San Luis Obispo, CA 
93401. In CaL call 
(800) 592-5935 or 
(805) 543-1037. 


Circle 242 on inquiry card. 


Circle 247 on inquiry card. 


Cl re I a 356 on inquiry card. 


























































wny use tneir nexmie oiscs; 

BASF, Control Data, Dysan, IBM, Kybe, Maxell, 
Nashua, Scotch, Syncom, Verbatim or Wabash 

when you could be using 

MEMOREX 

high quality error free discs? 


Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 

8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (Unformatted) 

8" DSDD Soft Sector (128 B/S, 26 Sectors) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8" DSDD Soft Sector (512 B/S, 15 Sectors) 

8" DSDD Soft Sector (1024 B/S, 8 Sectors) 

51 / 4 " SSDD Soft Sector w/Hub Ring 
51 / 4 " SSDD to Hard Sector w/Hub Ring 
5V4" SSDD 16 Hard Sector w/Hub Ring 
5Va" DSDD Soft Sector w/Hub Ring 
SW' DSDD 10 Hard Sector w/Hub Ring 
5Va" DSDD 16 Hard Sector w/Hub Ring 
SVa" SSDD Soft Sector w/Hub Ring (96 TPI) 

5Va" DSDD Soft Sector w/Hub Ring (96 TPI) 

SSSD = Single Sided Singte Density; SSDD = Single Sided Douhie Density 
DSOD = Ootibh Sided Double Density: TPi = Tracks per inch 


Part# 

CE quant. 

100 prica 
per disc ($) 

3062 

2.09 

3015 

2.09 

3045 

2.99 

3090 

2.74 

3102 

3.34 

3115 

3.34 

3103 

3.34 

3114 

3.34 

3104 

3.34 

3481 

2.34 

3483 

2.34 

3485 

2.34 

3491 

3.09 

3493 

3.09 

3495 

3.09 

3504 

2.99 

3501 

3.99 


Memorex Flexible Disos^.^The Ultimate in Memory Excellence 


Frsfl MemoTQic Wfii-Dlsc Offer - Save 10% 

Every carton of 1 □ Memorex 5'M inch minhdfscs sold by 
Ccmmunicaticns Electronics, now has a coupon good 
for a free Memo rex mini-disc. For every case of 100 
Memorex mini discs you buy from CE, you'11 get 10 free 
mini discs directly from Memorex. There fs no limit to 
the number of discs you can purchase on this special 
offer. This offer Is good only in the U.^A. and ends on 
December 31, 1982. 

Ouslfty 

Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available and continual surveillance 
throughout the entire manufacturing process. The ben¬ 
efit of Memorex'a years of experience In magnetic 
media production, resulting, for Instance, in proprietary 
coating formulations. The most sophisticated testing 
procedures you’ll find anywhere In the business, 
too Percent Error Free 

Each and every Memorex Flexible Oise is certified to be 
too percent error free. Each track of each flexible disc 
is tested, individually, to Memorex’s stringent standards 
of excellence. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
end extra pulse error. Rigid quality audits are built into 
every step of the manufacturing process and stringent 
testing result In a standard of excellence that assures 
you, our cuetomer, of a quali^ product designed tor 
Increased reliability and consistent top performance. 
Gusto me nOrfentsd Psekeging 
The desk-top box containing ten discs Is convenient for 
^ling and storage. Both box labels and jacket labels 
provide full Information on compatibility, density, sec¬ 
toring, and record length. Envelopes with multi-lan¬ 
guage care and handling Instructions and and color- 
coded removable labels are included. A write-protect 
feature la available to provide data security. 

Full One Year Warranty—Tour Assu ranee of Qualfty 

Memorex Flexible Discs will be replaced tree of charge 
by Memorex if they are found to be defective In materials 
or workmanship within one yearof the date of purchase. 
Other than replacement, Memorex will not be respon¬ 
sible for any damages or losses (including consequential 
damages) caused by the use of Memorex Flexible 
Discs. 


Ouantlly Disceifnta Available 

Memorex Flexible Disr^s are packed 10 discs to a carton 
and 10 cartons to a case. Please order only In Increments 
of 100 units for quantity 100 pfidng. We ere also willing to 
accommodate your smaller orders Quantities less than 
100 units are available in Increments of 10 unlls at a 10% 
surcharge. Quantity discounts are also available. Order 
500 cr more discs at the same time and deduct 1 %; 1 .QOD 
or more saves you 2%: 2,000 or more saves you 5,000 
or more saves you 4%; lOfOOO or more saves you 5%^ 
25.000 or more saves you 50,000 or more saves you 
7% and 100,000 or more discs earns you an 0% discount 
off our super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us gel you the 
quality product you need, when you need it If you need 
further assistance to find the flexible disc thafs right for 
you, can the Memorex compallbiEity hotline. Dial toll-free 
0OO-53fl-8OBO and askforthe ffsxibtadi&ctiaiiins extenslan 
0997. 1n California dial 300-672-3523 extension 0997 
Outside the U.3.A. dial 408-987-0997. 

Buy with Confidence 

To get Ihe fastest delivery from CE of your Memorex 
Flexible Discs, send or phone your order directly to our 
Computer Products Division. Be sure to calculate your 
price using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and most 
well rated firms at a 30% surcharge for rret 30 billing. All 
sales are subject to availability, acceptance and verttigatlon. 
Ail sales are final. Prices, terms and specifications are 
subject to change without notice. Out of stock items will be 
placed on backorderautomatically unless CE la instructed 
differently. Minimum prepaid order S50.00. Minimum 
purchase order S200.00. international orders are invited 
with a 320.00 Surcharge for special handling In addition to 
shipping charges. All shipments are F.O.R Ann Arbor, 
Michigan. No COD'S please. Non-certlfled and foreign 
checl^ require bank clearance. 

Mall orders to: Communications Electronics, Box 1D02, 
Ann Arbor, Michigan 48106 U.S.A Add $3.00 per case or 
partlaFcase of 100 S-Inch discs orSO.OO par case cr partial 
case of 100 5 Va- i nch min f-dlscs for U. P.S. grown d shl pplng and 
handling In the cpnilnentsi US. A If you have a Master Card or 
Visa card, you may call anylime and place a credit card order 
Order toll-free in the U.S, Dial BOO-521-4414. it you are 
outside Ihe US. or In Michigan, dial 313-994-4444. Order your 
high quality, emorfrae Memorex discs today. 


Free disc offer 
Save 10% 




Order Toll-Free! 
(800) 521-4414 

In Michigan {313) 994-4444 



For Data fleliabtllty—Memorei Flexible Discs 



COMMUNICATIONS 

ELECTRONICS™ 


Computer Products Division 

854 Phoenix □ Sox 1002 □ Ann Arbor, Michigan 40108 U SA 
Cell toll-free (000) 621 ^14 or outside U.S.A. (313) 904-4444 


lircle 96 on I net u try card. 
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SUPER SALE 


MEMOREX 
Flexible Discs 


6800 Micro Modules 


FOR INTERFACING TO: sensors, 
transducers, analog signals, sole' 
nolds, relavs, lamps, pumps, AC 
motors, DC motors, stepper motors, 
keyboords, dispiciys.466 GPIB. 

ADDITIONAL FEATURES: 6800 MPU. 
counter/timer, fail safe battery backup 

^ Winrek Corp. 

KAM 11 I A I IL I,ctfcvetie. \n 
^___J 317 


EPROM’S 



17 

S up 

&b up 

2716 |5V. 450nS) 

$3.95 

$3.55 

CALL 

2732 15V. 450r^S} 

7 85 

6.95 

CALL 

2532 15V, 450nS) 

S.25 

7.95 

CALL 

STATIC RAM 




B116P-3 {1 50nS) 

750 

7 20 

CALL 

2114L-2 (200rSJ 

2.10 

1 70 

CALL 

DYNAMIC RAM 




4164 12(X)nS) 

7 90 

7 49 

CALL 


MISC 

CPU Z80A . S5.2S aa. 

CDP-18S4ACE lUART) . S5.29 aa. 

16K RANI Expansior) Kit 

for TRS-SO Mod III Si 2.95/0 

SUJVTROmS CO., me. 

• 13621 CRENSHAW BOULEVARD 

HAWTHORNE, CALIFORNIA 90250 

^STOflE HOURS: 'fc.ti J4Y«ii a.ii HJhik> if. tun.' 

4N CALIFOHNJA OUTSIDE CALIFOflHW TOIL FHCE 

(213) 644-1143 1-800-421-6775 

Mir Order SID, P/H: S2. Ac-capT VISA. Meaiareartl, Clwcl! ot M.O. 


Circle 279 on Inquiry card. 


GIrcti 276 on Inquiry card. 


Circle 426 on Inquiry card. 


Circle 427 on ifrquiry card. 


SPEECH SYNTHESIZER 


$70 Each 
(5 or more, 
$55 each) 
Order in Ones or Thousands 

Ttio SC-81 A Spaech Synihasizer Is i conifilataly sait- 
conDiited soliit stat« devica. This tlagla «hip ptianati- 
cally ayaihasii'as dontinnous spaaah at unllmitait 
vacaliiJiary. 

Thi SC'OIA contains 84 diftirant phonemes which 
are accosseil by a 6-bil code. Computir intarfacts 
and tnvt'tO'Spoech algorithms also available for prod' 
iret davalopiTiant. 

VdItjx is ^ uademirk qI Screw Works 

Call T-800-&45-3479, In N Y. 1-&16'374 6793 

MiCROMINT (NC. 

917 Midway 
Woodmere,N.¥ 1159S 


Call tor 

quantiiy pricing. 


Circle 246 on Inquiry card. 


SIBMATEK INTERNATIONAL COiFORATlOK 

327 Ctarkin Ct., Wainul Cr&ek, CA 94598 


1415] 938-5597 


IHICnOPROCESSOR CRYSTALS EMUiI 


I.DQCi 

i!taa. 

1.6896 

16432 


4j0a BKh 

2000 

2.0*7152 

2.457B 



3JODIK8 

3 7768, 

3 679545 

4801) 

4 19(304. 4433819 

ZJOO iKh 

4 91K. 

S.DOO. 

5C6ee 

6186. 

5 7T43 

teo neh 

6000 

81*1. 

6 4(Xi. 

6^. 

7.«(l 

zoo IKh. 

12m. 

a 000. 

10 000 

11000 

1^008 

ZoOnch 

1 ■1.31118.15.S7S. 

18.000. 

16432 


z.in IKh 


StIIJCO. 

72 1184 

3ZOO0. 

44600 

Z.SO nch 


TUVFNB Fm OflYSTALS 1 1 MlnUurtf 

$7 m KM j I .Ei] Wft 

SQKHztuSOKHz IHvilrt 

iPRDilS 

?53a fiv AW> ml B.M IKK 

7T3tm. m i1s!i T.HI IKK 

J'TSlrV H.OOiKh 

OYNAMte HAMS 

4164 rtsft ml 1D-M tKh 

IdOKS PUBLISH EP BY NAVOEH. aSBORkE/MCPRAW HILt, 
SAMS. lYBEX 

lEAi eir Il8l pncH PleBie add SIHO Iw aacti Paeh Ter 4lh claaa dallvtry. 
Uininhimerdar SlUOl f^oriMp«li^fltneludt&S.MlbruPSQro>iind taOQ 
ler LIPS BIm Latitl A»r CelllNnie rn^danb add !.aln IJn 


SOFTSPOOL® 


The Software Spooler Proflram for the IBM PC* 


• Spools data to printer in backaroynd while 
executing any program 

• MSDOS 1.0 and 1.1 compatible 

• Easy 1o u$e—{can Pa invoked automatIcally 
at power-u Pi 

1 Operation transparent to user 

• Program exaouttori no longer linked to 
prSnlor spaed 

• Spool buffer sizes user rmjditEable 

■ Requires minimum 46K w/disk 

• Greatly lr>oreases productivity 

• Ideal tor business or software development 

• Requires NO addlllonal hardware 

• 36 Day money back guaranilee 


Price: |49.95** {irtcludes disk 8 documentation) 
Dealer and Distributor Prloas ort Request 
FOR ORDERS GALL—{617) 662-0B56 


OR SEND CHECK TO: 

Rickerdata 
P.O. BOX 266 
Burlingion* IYJA 01803 
® Reg Is iered Trademark R lokerdata 
* Registered Trademark IBM 
** Mass. Residents add 6% Salas Tax 


MO and VISA 
aonepted 


2264 -1 Sth A VE, W ■ SEATTLE, WA 9B119 

[206] 205-7266 (000] 426-2841 


Circle 410 on inquiry card. 


Circle 528 on Inquiry card. 


in 


o 


in 


VIDEO 

OUTPUT 

for 

H/Z '19 
or '89 


Display the CRT image on 
Projection TV or other 
monitor. Great for classroom 
or group applications. 

Only $79.00 

MAGNOLIAH 

MICROSYSTEMS 


£ 

O 

Of 

2 = 


c E 

§,81 

E 

4-j O 

in u 

8 E 1! 

3S: a 

o u < 

oS 

’d' 

£ a 

8°^ 

QJ “ ' 

ttS £ i 


SAVE 40% 

^ ^ Spacify laH, 
v lO or liMciw 

PrlAii'ID 

1 Side, double density.. ...,,. 

% SldB3, double density ... 

1 Side, eo track, double density.... 

2 Sides, SO track, dcubls density.... 

(All 5Vi” have Hub^rlnge) 

. $24.70 
, . 36.40 
., 32.50 
. . 44.20 

ft’*epfdty lolt 
'' Uf 32 uelor 


1 Side, single density.. 

1 Side, double dar>sity. 

2 Sides, double density____ 

. 23.40 
,. 30.60 
,, 35.00 

CHECKS — — WC — CO.D. 

(3 13) 777-77m ADD $3 SMfPPtNO 


LYBEN COMPUTER SYSTEMS 
27204 Harper Avi. 

St, Clilr Shores, Ml 480^1 



Circle 491 on Inquiry card. 

























































SUNNY LOW LOW COST 

POWER SUPPLIES 

(LINEAR & SWITCHING) 
FOR S-100, DISK DRIVES 


KIT 1, 2 & 3 For S- 100 R3 For 3 X S" (or 5%' ’) Disks S3 For S- 100 & Two Disks 

-100 & DISK POWER SUPPLY “S3” open ffiame. assy. & tested, e outputs, size: io” (W) x e - (D) x s" (H) 102.95 

pEGUL. OUTPITTB FOR DISKS: +5V @ 5A OVP, -5V @ +24V (OR +12V) 5A-7A PEAK. ADJUSTABLE AND 

IJNREGUL. OUTPUTS FOR S-100: -l8V @ 14A, ± 16V @ 3A. RJSES PROTECT ALL REGUL OUTPUTS. 

DEAL FOR THE MAINFRAME WITH 12 SLOTS S 2 x 8" or FLOPPY (OR lx FLOPPY & lx HARD DISK). 

MSK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED. REGULATED, ADJUSTABLE & FUSES PROTECT. 


IDEAL FOR 

-F5VOVP 

-SV{or-l2V) 

-i-24V(or-Fl2V) 

2x8" SLIMLINE 

2,5A 


2-5A*5APeak 

2x8" or2x 5Vr DISK 

3A 

1A 

3A - 5A Peak 

[3x8"(or5V4")FLOPPY| 

6A 

lA(or2.5A) 

6A - 8A Peak 

|or lx Floppy & lx Har^ 

6A 

1A 

6A - 8A Peak 


-LeVUnreg- 


SIZF Wx DxH 


PRICE 


|Ro 

Ir^ 2x 8" 0r2x 5Vr disk 3A 1A 3A-5APeak 2A 

Ir2 

|R3 

JPTION: ±12V @ 1A CAN BE ADDED TO ITEM "R3" SIZE 1. ONLY* COSTS $1^QO MORE. 

-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


5"x4"x4" 49,t5 

8''x4"x3^" 54.95 

1. BW X 5*' X 4%" or 2.10" X " x 3¥4 " 69.95 
1. 9" X X or 2. 9” x SV 4 '’ x SV-i" 69-95 


+8V 


-8V 


-H6V 


-16 V -l28V 


Sl^iWxDxH 


PRICE 


<m 

15 CAROS 

15A 

— 

2.5A 

2.5A 

— 

12*^ X 5” X 

54.95 

err 2 

20 CAROS 

25A 


3A 

3A 


12" 3E 5" X 4W 

61.95 

<IT3 

DISK SYSTEM 

15A 

1A 

3A 

3A 

5A 

13^" X 5" X 4^/k" 

69.95 


>0WER TRANSFORMERS (with mounting BRACKETS) 

“EM PFBMABY SECONDARY#! SECONDARY #2 SECONDARY#3 SIZE WxDxH PRICE 


T1 

110/120 

2x8 Vac, ISA 

26 Vac, CT. 2.SA 


3W’ X 3%" X 3^" 

22.95 

T2 

110/120 

2x8 Vac,2SA 

26 Vac. CT, 3.5A 

— 

3¥4*x4%"x3Vfi" 

26.95 

T3 

110/120 

2x8Vac, 15A 

28 Vac, CT, 3A 

48 Vac, CT, 2.5A 

3%i"x4%"x3W' 

30.95 

T4 

110/120 

2x8 Vac. 6A 

26 Vac. CT. 1.5A 

46 Vac. CT, 3A 

3%"x3%"x31^" 

23.95 

T5 

110/120 

16 Vac, CT, 3A 

28 Vac. CT, 2A 

(48 Vac, if specified) 

3"x3'^x2Vii" 

15.96 


SHIPPING FOR EA. PWR SUPPLY: 
S5.50 IN CALIF; $8.00 IN OTHER STATES; 
$18.00 IN CANADA. FOR EA. TRANS¬ 
FORMER: $5.00 IN ALL STATES: $12.00 
IN CANADA. CALIF. RESIDENTS ADD 
6% SALES TAX. 

ATTEWnON O.E.M.’S 

YOUR SPECIAL NEEDS OR 
DESIGNS OF TRANSFORMER, 
UNEAR & SWITCHING PWR 
SUPPLY WILL BE MADE TO 
ORDER AT SUNNY LOW LOW 
COST & FASTEST DEUVERY. 


MAILING ADDRESS: 

P O BOX 4296 
TORRANCE, CA 90510 

TELEX: 182558 


SHIPPING ADDRESS: 
22129V2 S. VERMONT AVE 
TORRANCE. CA 90502 


Circle 442 on inquiry card. 


BYTE SejMWQiber IWZ 573 


SUNNY INTERNATIONAL 


(TRANSFORMERS MANUFACTURER) 

(213) 328-2425 MON-SAT 9-6 


FLOPPY DISK DRIVES 

SPECIAL!!!!!!!! QUME DATATRAK 8 

Virtually the industry standard. High quality/ 
reltability. Full featured, double sided, double 
density. 

Tandon TM S48... $545 

$525 quantity 1. $499 quantity 2 up. 


TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 

TM100-2_48 TPI (500 KBYTES) ... 

Compatible with Norihstar, Cromemco, TRS-80 

TM 100-4 .... 96 TPI (1000 KBYTES) .. 

Compatible with Zenith, Heath, etc. 

TANDON SV#” HARD DtSKS 

TM 602 {5MB)... 

TM603(10MB). . .. 


$325 

$425 


$1195 

$1295 


CONTROLLERS 

Tarbell single density kit . .. . 
Tarbell single density A & T . . 
Tarbell double density A & T . 

CCS 2422 w/CPM 2.2. 

Godbout Disk 1. 


$195 

$310 

$425 

$350 

S450 


MDA MXV-21 LSI-11 controher (RX-01, RX-02 eompatible}... $1050 


MISCELLANEOUS 

2 Disk drive enclosure ..... $ 95 

(fits Siemens, Shugart, Qumel 
CP-206 power supply .... - $110 

(powers two floppies) 

Min (-Enclosure with power supply 

1 drive $ 85 

2 drives.. $120 


Cable Kits 2 drives $ 35 

3 drives $ 40 

4 drives. $ 45 

Diskettes ss $39/10 — ds $59/10 


CPU 

CCS 2810.... $ 275 

Godbout Z-SDA..... $ 275 

Godbout 8085A ______ $ 295 

MEMORY 

CCS 2065 64K dynamic_ .... $ 595 

CCS 2116 32K static____ $ 625 

Godbout RAM 17 84K.. $ 675 

I/O 

CCS2710 4SIO.. $ 325 

Godbout I nterfacer 1 . $ 225 

Godbout Interfacer 2 ..... $ 225 


$2395 


NEW MM 

Qume Sprint 9 
DAISY WHEEL PRINTER .. 

45 CPS, RO. Available in KSR version. 
Call for further particulars- 
Ribbons: $125/case 
Bidirectional tractor feed $225 


NEW MM 

ABM 85 Video Terminal. . $ 895 

— Detachable keyboard 

— Televideo 920, ADM 3A compatible 

— High resolution green phosphor (23 MHZ) 

— Extra mutti-bus or S-100 slot for stand-alone 
capability 


Electrolabs 


POB 1608, Palo Alto, CA 943D2 (415) 965-7040 


Terms of sale: cash or checks, MC/ 
VISA- Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. All goods subject to 
prior sale. 

































































COMPUTER 
DUCTS 



MICROPROCESSORS 


16K Apple"* Ramcard 

LIST 195 
AGP 

sgg95 

■ FuH 1 year warranty 
• Top quality — gold fingers 
Expand Apple Jl 48K to 64K 
• Compatible with Z-80 Softcard" 

• Allows system to nirt with CP/M'^ PASCAL, 
0O33ACOBAL, Visicalc, etc. 

• Supplied with extra 16K RAM a has (2) i£Us 



32K STATIC RAM 



ieK4Mez Kit 
ieK4 WHz AtT 
azK 4 Mh£ Kll 
• a2K 4 MHZ A&T 
BARE BOARD 


$159.95 

• 339.00 
39.9S 


Ban pans Ifrssmium 99.95 


BARE BOARDS 


g^tOO StMMld 
BOBOA CRU 
3£K SiBtteRAM (2114^ 

BK EPHOM {rrm 
ailM/SriB EPROM 
AGP Proto floaro 
Vector eaoo Prato 
Vector BSD 3 11 sld MB 
ACP Extendw wilti oonnedeK 
13 Slot MoltHF Board rWMCt 
9 Stql Motfiflf Bwd (1^] 

S Sior Momtr&i CEii|3aFSiaWa» 

Floppy pca (fl'' SHLIQART) 

SI WtA Y6^1 Ot Soiinsl BoerO 
Sound Board 


SJ4.05 

34.95 

34.95 

34.96 

34 35 

22.95 

22.30 

29.95 

ia95 

32.95 
39 35 

34.95 
39 95 
34 95 
E495 


UV “EPROM” 

ERASER 

Model 
UVs-11 E 
$ 79,95 



Model S-S2T 


Holda 4 EPFtOMi 


1325.00 


16 K Memoiy 
Expansion Kits 

forApple/TRS-80 

$12.95 


5 pca 4116 1^. 

300/350nS 
Specify coRipular 
CALL FOR VOLUME PRJCING 


'<D” SUB CONNECTORS 


'at 


Unreal price. 9637 
male. DB2S femaka 
Octid PC maurrt with 
nuintlrvg holn. 
Mi(p. AMP 

Spectty 35 or37 P«a. 


e037$2.50 0B35$1.95 


A^ac RF Modulator 

for 

COLOR 
* a 
B/W 


P/NI 1t»2 Chennel 3 W 4 


S6 95 


1200 BAUD MODEM IG 

Featuras: 

*1300 Baud 

^■■PnpD^ m40 Pin 

•SVonaOnly 

SL1200. ..SI 29.00 


64K CMOS RAM 

S 100 ( 200 nS) 

Uses2716^5 *Q>1QOO 
of6116's OHo 
Assembled B Tesled $399.00 


MOSTEKA 

294:.. 



200.000 hi 

stock — pr iced t o mo'fo. 
Same ai MK4037 egtcept 1 mS 
reffMJl MK4015 4Ki(l RAH 


PM I “Super Beta’^ 
LOW POWER 
AMPLIFIER 


t 


hat 
S6S6 
ACP 
11.Q5 


mTERKALLY 
COMPENSATED 
P/NOP12QJ 

Voffeel« 1.0 mV 
iDlea - a.OmA 
Gain = 40V/niV 
(quantity limited) 


4K STATIC RAM 
^bSELL-OFF 
10 /$ 9.90 

Same as TMS4Q44 
nmi * but deeroned epeclflctfly 

1* hvZnBO based B/stefTiBuTtila 
IS e ftrit^apK 4Kx1 HAM 4sans 
Order P/H ZUqg B1044 wMa supply laets 


Zilog 

Z8CPU 

with 

TIMY 

... _ 

Debug pr^g. $49.95 

Plus 6132 companion 

quBsi’StaticRAM 29,96 


9 


Stepper Motor 




USED IN 
DATA 

* PRODUCTS 
J PRINTER 

$19.95aB 


CONNECTORS 


□625? tHS232| 

DB35S Famala 
Hood 

Set wthh Hood, Sato 
22^44 a/T. KIM 
43/56 8/T. MOT 
50/100 S-tOO Cenneciw W/W 
50/100 6’too CdnheclQf S/T 


S3.2S 
3.73 
1J5 
7 60 
3.0S 
6.50 
4» 
3J9S 


. 0 * 6 . PARALLEL ALPHA NUMERIC 
Jam PRINTER 

19 Colurnn Printer pnnts 1€ nurnencsF cdluninis plu« 3 
columns which have maJth, aipiia end other notetbone. 
Each wheel has 12 poaitionfi with poaltlon 12 blanX 
Position 11 on numerical cotumns have decimal point or #. Utilizes 2.7S" 
wide adding machine tape and a dual color ink hbbaa Input dale parallel 
withtourbil BCDcornper^tortircuFtiSChefnallc providod). Print rata, 3 llrtas 
per second. Operating voiia^a 22-28VGIC with typical cycle time of 
340mS Size SVW k 3it' H k 51h"DpL New S1 7.50 66. 3/ S45 


£804 lias 

fhq tsssn) iBJiS 
2860 15.95 

1802 975 

aoeOA 4.75 

8085 T4BS 


eocfri *14 94 

aw 

am A 14.94 
««U 4094 
«CS 



8«3ep 14.95 

ao:^ 1495 
so® 124B 
80 r3« 3406 
SrSH 4895 
8748 4aJS 
eeoQ f aoLin 
BOee 4996 
iBDOD 129.K 


i«3iechi 
0^^ ^ IXGiPhlnn 


eilB/S9ie$78S 2147*6.® 

6290 $1 ® 

6204-e4l<;. 

080 411 

5.® 

6230 143 

4110-2 

1.99 414 

4.6B 

0506 4.50 

4118-2 B/1S.9S tIOl 


0510 0.79 

£101 

899 1108 


6561 3 73 

2102 

.79 4027 

409 

0004 3 93 

2^im-2 

1.49 4044 

399 

0605 7 99 

21UI12-4 

1.29 4D50 

469 

9130 0 ® 

2111 

3.49 4000 

469 

9140 0.83 

2112 

3.49 4090 

39S 

93415 0 83 

2114 

1J9B 4115 

149 

93425 6 99 

£1141-2 

825 4200 

7,95 


2114L-4 

2^ 4402 

1 ® 


2125 

599 5200 

400 



SUPPORT 


0156 *9 95 

6259 $8» 

03047 i22JB5 

0150 9.95 

B276 1096 

0648{ 

J. 19.95 

0202 29 95 

0270 Sl50 

40505 £2,96 

8206 2 09 

EB10 4 75 

6520 

B35 

0212 2.76 

6620 8.50 

6623 

3.35 

0214 4.96 

0021 0.80 

063G-X £495 

B£1B 2.75 

0828 10 50 

0032 

17 95 

0224 2,96 

6634 16 95 

6851 

19.95 

B22B 2.9S 

0046 22.96 

Z0OP1O 080 

0223 aes 

0047 27.95 

ZBOA-PIO 9.60 

@248 960 

0060 526 

Z0&CTG 650 

B250 1495 

0052 5.26 

Z0OA-CTO 950 

0251 Bl50 

0860 1095 

28(H»W, 19.96 

826311-95 

6062 10.95 

ZeOA-DMA 27.85 

0255 450 

0076 495 

ZBO-SIO 24.96 

0257 BSD 

0080 2 49 

Z6C1A-SIO 39-98 


MOS PROMS 


2764 EBKNa] T3 
2732 i:4K»ffl Tg 
2715/2315. SV 
(210^ TS 
TMS27te, 6V, 12V 
Z75Bt5V. |450nfit 


795 

1796 

3.50 


2706 (450r)S| *5 76 
ZTMCesOnSi 62S 
1702A 5.73 

MM6203Aa 14 50 

bM52040 993 


HITECH 


1517-tHlliEyiUwr H59 

2S114HiS|^MiMi ID.K 

»T>luDM3l*V)tJ9>P N» 
UCll«nDA5CII9«IMIIZ>4 
UCtKG7«DUiB£v«tlU I3K 
WCm«7E04«tiii>vWi» 134S 
tm-aii"4Hntiwn 
mtOuiinGwr 7i« 

1791^1 tuid Fkm yuKi 

44« 

<rVlHr.tl5F*|tN 44<s 

iTarDB.osrwvt mss 

im DobMptrop 1i.9S 

ZI»ClfilAaailH( 1t«S 

tnaiiitiitav iiao 

4791 iQkSpwy 

iTAlKTS IISD 

HOhlWlbFi^Co 725 

KTUJnDviKt 1395 

UJHjeSWt 314 

ItOitllilt t.H 


□4C1IH SJtfi 

saitRniviQmtii tM 

W48M VCti :S4 

LHSUVCQ ie 

nii4CZ4C». m 394 
Ar5t4f3.[4V.rZl4 4B5 
AvstottAnaiitauvi fits 
Artt9lMflli3t5iil fin 


TSflllShl 


MCI 44II 
4W 
WIH1 
CMUD14 


fits UttS,74aUC 


IfiK 

iw 

1314 

lift 

4» 


SOCKETS 




LOW PROFILE 
SOCKETS niH] 


0 pin.tF 
14 pin LP 
16 pin LP 
10 pm LP 
20 pin LP 
22flin LP 
24pinLP 
JBphiLP 
40(*1 LP 


10 

.15 

.14 

20 

.19 

10 

22 

21 

20 

£9 

-28 

£7 

34 

.32 

30 

29 

.27 

24 

30 

J37 

36 

46 

44 

48 

BO 

59 

50 


at MaREwiiAP 

SOUEia IGOU) 



1 24 

25-40 

50-100 

BpinWW 

55 

54 

49 

10 pki WW [Tin! 

.65 

.S3 

50 

14 pJtl WW 

.75 

73 

07 

IfipfTlWW 

80 

77 

.70 

16 pin WW 

.95 

30 

B1 

2Qptr\VM 

1 15 

100 

99 

22elfi WW 

1.45 

1 35 

1.23 

24pin WW 

1.35 

1.20 

1.14 

26 pm WW 

1.60 

1.63 

1.30 

40 pm WW 

2£0 

£.00 

1.69 


LINEAR 


76H05K 
78MD6 
yewiQ. 
LMIOSAH 
UUtaOOH 
114301GN 
Lige04H 
LAS305H 
LM306H 
Uyl307CK 
LMXfiCN 
LM3DSK 
LM310CN 
LM311DI/CM 
Lhit312H 
IMSITT 


LW3l9Nm 

IW32QK’XX" 

UUta2QT-XX' 

LM320I+KX' 

LM3Z3K 

LM324N 

U4337K 

LM33SK 

LM339N 

U4340K-XX' 

UiiQ4QT-XX‘ 

LM34(JH-XX' 

LM344H 

LJUIQ4SN 

LM3S0K 

LM356GN 

LM3BDN 

LK372N 

Uif376N 

Uyt377N 

UJ3®Cly/N 

LM361N 

UUf365T 


U43B7N 

U439CIN 

NESaiV/T 

NE65SV 

NEBSBN 

NES61T 

NEfiOStW 

NE566H/V 

NE567V/H 

N£eS2N 

IJ47CHH 

LM7Da*J/H 

Lhl710N/H 

LM711N/H 

tjM716N 

LM7Z1N/N 

UI733KI/H 

LM73a« 

LM741C1W 

LH741(^14 

LM747NflH 

LM74BN/H 

LMTOOCN 

LAtiaiON 

MCI 330 

MCI 350 

MCI 356 


55 S5 
1.40 

1.40 

Z85 

30 

.35 


1.75 

1.70 

140 

1.25 
1 36 
1.30 

1.25 

4.95 

95 

5.95 
e.95 

.95 

176 

1.25 

1.26 

1.95 
1.20 
s.eo 


1.95 

375 

2.78 

1 26 

1.79 
1.95 
126 
1.40 


13.95 

126 

1.75 
1.S0 

2.76 
1 99 

.29 


1 BS 
06 
96 
1.15 
33 
19 
.75 
.39 
2.05 
1.90 

1.95 

1.96 
1 75 


LH1414N *1.90 

LM145$CN/N .40 
MCl4eSll .99 

HC1489N .90 

LMt496N: 

LMfseaN 
LM1B2Q(N 
LM1650W 

uvna^ 

LH2111N 
LMSSOON 
LM2BQ1N 
LM2017tJ 
CA30l3t 
CA3015T 
CA30aiT 
CA30e5T 
CA3035T 
CA3Qa9T 

CAscwen 

LH3063N 
CAsasm 
CA30e0N 
CA30e2N 
LM3065N 
GASOflOT 
CA3O01N 
CA3DB2N 
CA30B3N 
CA30SeN 
CA3Q60N 
CA3D9SN 
CA3097N 
CA3130T 
CA3140T 
CA3146N 
CA3ieOT 
CA3190N 
GA34iaN 
MC3423hl 
MC6460h| 

SG3524N 
CA360IWJ 
LM3900H 
LH3905N 
LM39O0N 
LH3ei4N 
LM3015« 

LM30tSN 
RC4l3fN 
PBC4136N 
RC415tN 
RG4164TK 
RC41S6TK 
ULfCOOl 
IJLM2003 
SN76460AI 
SN75451N 
SN75452N 
SN75483hl 
SN75454N 
SN75401N 
S«7540f5N 
SN7649aN 
SN754B4N 
a404CN 
TL49aCP 


1.90 


3.10 

1.75 

.93 

2:60 

2.95 

2.19 
1.93 
340 
299 

2.75 
1.29 
I 20 
1.49 

3.19 
3-10 
4.06 

1.49 
129 
160 
1 B9 
1 55 

80 

200 

849 

109 

1.80 

1.19 

2.49 
1 10 
1 96 

59 

140 

806 

3.95 

330 

.50 

1.10 
08 

3.76 
895 
375 
2.05 
1.10 
3.70 
4.05 
8.40 
125 
180 


09 

4 20 
1.55 




1 74 S 00 

74900 $ .33 

743124 

3.69 

74902 

.43 

749133 

54 

74603 

46 

743134 

66 

74604 

52 

749135 

1 15 

74908 

,52 

749136 

100 

74900 

49 

743130 

1 29 

74909 

43 

749138 

1 20 

74910 

42 

743140 

73 

74311 

.42 

743151 

1 29 

74916 

42 

749153 

1 2a 

74 S 20 

.42 

7431 S 7 

120 

74322 

42 

743166 

1 29 

74380 

.42 

74 S 160 

278 

74832 

.48 

749174 

1.48 

74338 

1.10 

743175 

1.40 

74340 

.40 

74 S 10 S 

2 .® 

74 SS 1 

.42 

743104 

190 

74 S 64 

46 

743195 

169 

74365 

,40 

743190 

1 .09 

74374 

.00 

74 S 240 

Z 7 S 

74 S 8 B 

72 

74 S £41 

275 

743112 

.72 

74 S 242 

2.99 

743113 

.72 

74 S 2-13 

2.89 

74 S 114 

.72 




7<S244 $2,00 
743261 1.05 
743268 1,33 
74S2S7 129 
T4S25B 1.29 
74S20O 75 

743200 279 
743287 2 99 
7432SB 256 
74S373 3 IQ 
743374 010 
74S357 275 
74S471 7.0S 
74S472 7.06 
743473 706 
74S474 9 95 
745478 098 
743570 5 75 
74S571 5.75 
743572 398 
743678 366 
743940 2 90 
743B41 2.30 


DIP 

SWITCHES 


5 PoErlion 

OPoailion 


3 09 
1 19 
129 



$139 
1 49 

epuMHon 1.BS 

lOPowtidn 109 


MUFFIN'^ FAN 

The dependat^le, low 
cost, largest selling fan 
torcomrnefciai cooling 
applications. 

• lOSchnlrwairdativwv 

• 4.6ff' *q x 1 SC' deep. 
WalQhl - 17 Qz. 

SrECMl PURCMME 



$9.50.. 


SUPER 1C CLOSEOUT SPECIALS 


0LN2003 

2/$1:0& 

£Nei21 

3/SI .00 

BOeOAGPU 

295 

5027 CAT 

$005 

74LS668 

3/130 

SK12652 

3:05 

2102 RAM 

75 

11G24 

006 

74LS377 

2/1.® 

749207 

195 

4000 RAM 

1.49 

9SH03 

2.® 

74L324t 

2/1.09 

2750EPnOH 2 95 

0X300 CPU 

1495 

MM8320 

5.® 

6250 

6.05 

74173/0110 

S/1.® 

743337 

1 95 

9181 ham 

1® 

6561 RAM 

296 

ZBOACPU 

4.95 

27D8EPFfOM 


EMM4402 

1.® 

LAf733CN 

3/T.® 

6522 

695 

74L303 

371® 

lies RAM 

3/1.® 

M01414 

3/1.® 

6502 CPU 

5.® 

2114 

8/14-30 

0700 A/Q 

2/16.® 


' CF/W hadetnarh gt Otglal Heaeofch. Appte Iradamark of Apple Cnnaauter 


TDLi FREE 

800-854B230 

Tm 

910 - 595-1565 


7401 

7402 

7403 

7404 

7405 

7406 

7407 
740B 
7400 
74T0 

7411 

7412 

7413 

7414 
7418 
7417 

7420 

7421 

7422 

7423 

7425 

7426 

7427 
7420 
7430 
7432 
7437 
7430 

7439 

7440 

7441 

7442 

7443 

7444 

7445 

7446 

7447 

7448 
7456 
7481 
7463 
7454 
7460 
7480 
7470 

7472 

7473 

7474 


.£3 

7479 

460 

74183 

.07 

22 

7400 

40 

74164 

67 

22 

7402 

95 

74155 

S7 

.23 

7483 

55 

741® 

1.20 

.65 

7405 

65 

74167 

1.® 

.35 

7406 

.36 

74170 

1.® 

26 

7409 

1.75 

74172 

4.75 

.26 

7400 

33 

74173 

79 

.22 

7401 

87 

74174 


.2a 

7402 

45 

74175 

95 

.28. 

7493 

45 

74170 

75 


7494 

.69 

74177 

.75 


7406 

06 

74170 

1.34 

2B 

7406 

69 

741® 

76 

.20 

7487 

2.® 

74161 

1.7S 

.z2 

741® 

2-® 

74163 

76 

35 

74107 

32 

74164 

2.£5 

.29 

741® 

37 

74105 

225 

£0 

74116 

1.98 

741® 

9.35 

ZB 

74121 

29 

74165 

3® 


74122 

39 

741® 

1,15 

J2S 

74123 

.59 

74191 

1.15 

46 

74126 

39 

7419Z 

06 

23 

74126 

44 

741® 

95 

29 

74120 

59 

74194 

85 

25 

74132 

m 

741® 

.63 

29 

74136 

75 

741® 


.29 

741® 


74197 

05 

.10 

74141 

79 

741® 

1.® 

.79 

7414£ 

295 

741® 

1® 

57 

74143 

2.35 

74221 

1 19 

.05 

74144 

2.35 

74281 

95 

.95 

74145 

62 

74273 

1.06 

.79 

74147 

1.® 

74275 

1® 

79 

74140 

1.2Q 

74279 

70 

.66 

74150 

1.09 

74203 

140 

.79 

74151 

67 

74294 

3.® 

.19 

74152 

87 

74295 

3.® 

.10 

74153 

.67 

74290 

125 

.10 

74154 

1.10 

74296 


.18 

74155 

70 

74365 

GB 

25 

74156 

70 

74386 

06 

£6 

74167 

.m 

74357 

68 

.2a 

74150 

1.B5 

74360 


.® 

741® 

249 

74390 

1.45 

.34 

74100 

.06 

74393 

1.® 


74LS00 


38 

20 


741.300* .20 
74LS0I 28 
741.302 .20 

74tSG3 ,20 
74LSG4 .35 
74LSQ5 .28 
741,300 20 

74i3O0 .35 

T4lLSta .28 
74L3tl .39 
74LS12 38 

74LS13 47 

741314 .95 

74LS16 33 

74LS20 ,38 
74LSai .33 
74LS22 .38 

74LS2S 33 
74LS27 33 

74LS28 38 

74LS30 .25 

74LS32 .33 

74L333 66 

741^7 46 

74LS3B .30 
74L340 .26 
741J54E .79 

74LS47 .70 

741548 
74LJS61 
74LS54 
74LS6S 
74LS7a 
74LS74 42 

74L375 .69 

74LS70. .46 
74LS7B .46 
744.5034 .79 
74LS85 1.19 
74LSBe .46 
74LS9Q .57 
741393 .76 

74tSaS .75 
74L505 .80 

74LS9G .90 
7413107 ,46 
741^1® .46 
74LS112 43 


4000 * 85 

4001 .35 

4i)02 35 

4006 106 

4007 25 

4005 1.39 
4000 .45 

40TO .45 

4011 .35 

4012 2S 

4013 .46 

4014 1.39 

4015 1.1S 

4010 ,59 

4017 1.19 
4010 .03 

4019 .46 

4020 1,10 

4021 1.13 

4022 1.15 


74LSn3* 43 
74LS114 43 

74LS122 .55 

74LS123 1,19 
74LJS124 136 
74LS12S .89 

741JS126 52 

74LS132 ,79 

74LS130 40 

741^139 06 

74LSl3e 06 
74LS146 1,25 
74LS14a 149 
7413161 .70 

74LS1B3 79 

74LS154 1.70 
74LS1B6 1.19 
74LS156 .99 

74L3167 35 

74LSlBe 75 
74LSieO 1.® 
74LS16t 1.15 
7413132 1,05 
74LS1B3 1.® 
74L3164 1.19 
74L3165 .89 

74LS1B6 Z4S 
74LS1S8 1.15 
74tSl30 1 IS 
74L3170 l aS 
74LS173 09 

74L3174 09 

74L3176 ea 
74LS181 220 
74L310O 1 IS 
74LS101 118 
74LSiffi ae 
74LS103 .90 

74LS104 1.16 
74LST95 .96 

74LS19S .90 

T4L3197 80 

74LS221 1.15 
74LS240 169 
74LS242 1.68 
T4LS248 1.00 
74LS244 1.49 


741.3246 $320 
74LS247 1.TD 
74L3240 1.10 
741.3240 1.10 
74LS261 1.40 
74L32^ 1.40 
741.5287 as 
74LS2S0 .96 

74L32S9 2.95 
T4LS30Q 65 
741.3201 2.40 
74L32B6 ® 

744.3273 1.75 
744.3276 A40 
7418279 60 

741.3203 as 
7418290 99 


4024 .75 

4026 .25 

4027 .68 

4020 .58 

4029 1 29 

4030 .46 

4031 3.28 

4032 215 

4034 3.25 

4035 .05 


74L3395 MO 
74LS290 1,lfi 
74LB3Z4 1.75 
74LB347 1.95 
74L334B 1,95 
74LaB2 1.19 
74LB383 MS 
7413303 149 
74183® 69 

7410300 09 

74LS667 as 
7418868 09 

7413373 109 
7413374 10S 
7413375 09 

7418377 196 
7418385 1.96 
74LS368 .as 
74LS3S0 196 
74LS390 1.96 
741ja3£l6 1.70 
74LS399 2 35 
74LB424 295 
7413066 1.78 
74LSe70 229 
61LS06 1 00 

B1L390 1.69 

61L997 1.69 

01L898 
JIBE PRICIRB 
CAU 

THLL FREE 

4009 $296 
4093 99 

4Df94 2.95 

4098 229 

4099 226 

14408 12.95 
T4409 12.95 
14410 12.95 
14412 12 06 
14415 095 
14419 4.95 
4601 83 
4502 1 ® 

450Q 69 


8.76 
1 19 
1 19 
139 
2.75 
1.45 
1.39 
1 26 
4 95 


0OC36 150 
0OC37 1.25 


MallOiisr P.Q. Ui Um GA 12713 

RetUI: 1 aiflfl E. EdiHftT. Sinti Ani CAfi?TD» 
[714] 5$a-«8l3 
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CXIMPUTER 


DIMENSION 


Apple II 

Ciiifipatibk 

Sisk Drive 

Totally cortipatibleto Apple Drives, 


Vision 80 

as reviewed In 
May BYTE pg. 206 

W.?* This is thi 0 widely dscussed 

■'*—^ CadiHacfiO column cardforttie 

Apple II. The Vision 00 responds to more Apple text screen cofTMnarids than 
any other board. It supports PASCAL, Microsofts Zao Softcard and can be 
Used as an inte!|igeti.t (emiinal. 

List Price_$395.00 Specie t Low Price_$269 ■ 00 

The Viaicjri 8Q c-ari also be used in conjunction with Ihe Vision 40 (allows 
enhanced character sets) and the Vision £0 for lower case. 


only ’I 

Controller 


Apple II 0«Gk II w^^orvtrDTr $645.00 
Apple II CHsk IIW/O 525.00 

Appis Famliv SvsiHif 2495.00 
Prototype Card 24.00 

3EEE'4Be iniertsce 450.00 

Extand&d Warranly - 1 yr 225.00 
8 upar SertalOard 196.00 

LariQuageCard 195.00 

Graphic Tab1adw/IO 7&5.00 

"'AvHiilable In-eiorie Only" 


AGP Price 


Add 8^' Disk Drives 
To Your Appie II 

Up To 2.4 Megabyte! 

Now "TRIMUNE V1100" With 
Tandon Thinline DS DD Drives. 

Tandon Dual D8 DD.$1 S&S.C 

Qume Dual D& DD. 1 SSS.C 

ShugartDuateOIR. 149B.C 


• MEMORY ADD-ON PRICESI 

VISTA 576K Expandable In Increments 

• w/2SeK populated . ,, 

• W/S12K populated. 

• w/STCK populated. .. .... 

VtSTA/SU PE nc ALC/8 U PERC AC H E " 

■ 192K with IBM SUPEFtCALC ... . 

MICROSOFT RAMCARD 

• B4K w/HAMDRiVE (expandabiel. 

• 25eK w/RAMORIVE. 

AST MEMORY CARD 

• 64K EXPANDABLE. . 

• ESeX w/PAfliTY... 

AST "COMBO CARD" 

• MEMOfiV, ASVNCH COMM, PARALLEL 

•e4t<SP. .... ... 

* 2.5eK SP......... 

• INTERFACE CARDS 

AST ADVA NC EO COM MUNI CATI OHS 

• 2 RS232 PORTS. 

• BABY BLUE zao CARD. .. 

• PROTOTYPE CARD . 

• EXTENDER CARD . 

• DISK DRIVES - ADD-IN tCompatlbleJ. 

• EPSON ADD-ON PRINTER 

• SUPR-MODV RF MODULATOR . 

• EPSON TO IBM CABLE. 


900.00 

999.130 

199.00 

219.96 

200.00 


ON DISK FOR APPLE 

SAV E UP TO 40% OFF 


TMtOO-S DSDC. 

TM1CtF3 5SDO .298.95 

TM10(HV DSDD 419.95 

B-51 SSDD .. 2JJ4.B5 

6-52 DStXJ...5S4.SS 

6511 SSDD.369.35 

692 DSOO 45».95 

SV4" Cabinets with Power Supply 
S^e catiinel w/power supply ... - 566-95 
[Xjal c^abinel w/ppwersupp^... 94.95 


MXBOFt . 

IUX1Q0FT . 

Appla I/O w/gjrtibe , 
Ssrisl I/O .... 

Senal I/O w/2ii £ cable 

OraptTiU! . 

PTiTiter Pal (Peo>. 

Print&f Pail(P1QCl. 


FCC CLASS 2 APPROVED 

MOOEL yST ACP 

45O99"0/W S10*1M 

eiDBCX 9'Ofean 220 179 

S£H2C12"BAV 2i0 219 

8012CX irOrMo 260 239 

001313'Color 470 42Z 

&113i;3*RC3B 99S 889 


HP05A Compu-ter. 

HPe7 Cemputer. 

• a290/A a2K Model.... 

* 829O0A 64K Model .. 

• 829O0A 1 £8K Mpciel ... 

* S290QA CP/M wHb e4K 

MP125 Computer. 

7470 LOW Coat Plotter. 

9e05A S“ Dual Floppy. 


CALCULATORS 

HP41C Prog. Scientific , . $ 

HP41CVwr2 2KMamaiv. 

HP41 Memory Module..... 

HP41 Quad BAM. .. 

HP41 Card Reader__ 

HP41 printer. 

HP41 Optical Wand ... 

HP-IL Interface Loop . . 

HPI1C Advanced Sesaniltic. 

HP12C Financiat. 

HP34C Ptog. Scientilic. 

HP3SC . Prog. Business. 


Compatible with 
m Softcard^ ... PASCAL CP/li" 

Full t year Warranty Top OuaHly by COEX 

LOW SgQdS 

PRICE W ^ 

Also from COEX NEW EPSON 
Parallel Interface for Apple. 


9100. 

92QC. 

925C 


With cable 


# KAYCOMPU 


APPLE HARDWARE 


Computer Company 


AATARI 


5V4' disk drives 


8 DISK DRIVES 


APPLE System Saver FAN 


DIABLO 630 


16K RAM CARD 


TERMINALS 


IDS PAPER TIGER 


MallDnItf, P.d. 1T32& IrvfiB, GA 92713 

Hertifl: 13198 E. EdltipaL Santa Ana GAflSTOS 
(7141 55B-M13 

$42 Trimbltp San Joia. CA fl$131 
[m\ 940^7019 


800 - 854-8230 


gio-sgs-isss 


MORE HARDWARE 

I UnCROSOFT 

U3T 

ACP ■ 

1 zsosottcard 

$395.00 

$260,OKT ■ 

1 leKRamcafd 

195.00 

12B.00 ■ 

1 The Premium Package 

899 06 

579.00 ■ 

66M m 

1 AlO-ll 4 Function SehaV ■ 

1 Pereltsl 

225.00 

179.00 ■ 

1 AlO SerieVPareJlei 

196.00 

105.00 ■ 

1 KEYBOARD CONtPANY ■ 

1 Numeric Keyped 

149.96 

134.95 ■ 

1 Apple II Joy^itoK 

49-96 

414.50 ■ 

1 Apple II htendccntrcllH^ 

2996 

35.96 ■ 

1 PROMETHEUS H 

1 VtRSAIPW Spool/Bufr 

249.00 

tao.oo H 

I VEflSACatilFOUHft-t 

199.00 

leo.oo ■ 

1 ADT0430C diagnOBtlGa 

99.00 

B3.aO ■ 

1 VI8TA OOKfiPl/TBR CO. ■ 

1 Vision SO 80X24 card 

396.00 

209.00 ■ 

1 VblDn404acdl ■ 

1 enhance 

199 00 

149.00 H 

1 Visicn 20 LO oaM ROM 

39.95 

26,60 ■ 

1 ASOOerDS.DD ■ 

1 Conlrener 

BS5.00 

499,00 m 

1 PROM Deffllaptnenl Bd 

585.00 

399.00 ■ 

1 (3675 IBM typewnier VO 

196.00 

1A9.00 ■ 

1 40 Chef Typa-ahead H 

1 Buffer 

4B.95 

35.00 H 

1 VIORX H 

1 VIdeotetm 00x24 Card 

34506 

279.00 H 

1 Kaybcerd Enhancsf II 

149.00 

139.00 ■ 

1 Sbft Swiich 

35.00 

30.00 ■ 

1 Funchon Sirip Keye 79-00 

1 PRACTICAL PERIPHERALS 

69.00 ■ 

1 ia<Mlcn]bulfer 

259.00 

330.00 H 

1 32K MldObulfer 

299-00 

256.00 ■ 

1 Snsjishol Opflen 

69.00 

69.00 ■ 

1 VQTRAX ■ 

1 Type If TeiK Speech 

375.00 

339.00 ■ 

1 6CCm INSTRUMENTS ■ 

1 voice Rectjcnifn VETBO 

796.00 

679.00 ■ 

1 convus ■ 

1 5 Mb Hard Disk 

3750.00 

299S.OO H 

1 lOMbHerdDfSA 

5350.00 

4325.00 ■ 

1 SOMbHerdDtEA 

0450.00 

5240.00 ■ 

1 ORANGE MlCflO ■ 

1 The Greppler I/O 

195.00 

136.00 ■ 

1 SATURN SYSTEMS H 

1 32K RAM Card 

23600 

169.00 H 

1 64K RAM Card 

425.00 

366.00 ■ 

1 ISBIK RAM Card 

599.00 

505.00 ■ 

1 novation ■ 

1 Apple-Cal II 389.00 

1 HAYES U 1C RQCOMPUTER 

339.00 M 

1 Hayes Chronograph 

249.00 

229.00 ■ 

1 Micrombdem U 

349.00 

269.00 ■ 

1 Smartmodafo 

299.00 

239.00 ■ 

1 MOUNTAIN COMPUTER ■ 

GPS MuttiPunctiOrt 

339.00 

199.00 ■ 

HAMPIue 

109.00 

139.00 ■ 

ExiwnelonChaeais 

766.00 

699.00 ■ 

Music SystPiTi 

395.00 

336.00 ■ 

100.000 Day GlcoA 

375.00 

335.00 ■ 

The Clock 

2 so.ob 

249.00 ■ 

A/D tJkJS D/A 

356.00 

299.00 ■ 

Sup ert Biker 

1^.00 

169.00 ■ 

Iptrpil X-fO CPrEnpller 

200.00 

175.00 ■ 

ROM Plus 

1&500 

129.D0 ■ 

Keyboard Fitter ROM 

55.00 

44.00 ■ 

I Copy ROM 

6Sj00 

44.00 ■ 

1 POM Wdier 

176.00 

159.00 ■ 

1 MAR ENTERPRISES ■ 

1 Sup'rterm 60x24 Card 

395.00 

279.00 ■ 

1 Sup'rSwtchef 6 Amf] ■ 

1 Power Supply 

296..00 

239.00 H 

1 SupTMod IIRF ■ 

1 Modulelor 

35.00 

2S.OO H 

1 AppiaFan 

6506 

43.00 ■ 

1 ALS ■ 

1 The T Card Z6Q card 

295.M 

319.00 ■ 

1 Smarterm 00x24 Csrd 

346 W 

279.00 ■ 

1 The Synergizier Package 

599.00 

649.00 ^ 


OSDO. .. . 
SSDO. 

. 549,00 

425.00 

OSDO .. . . 

ars.oo 

OSDO .. . 

526,00 

asm.. . 

. 299.00 

osoo. 

. 399.00 
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ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR M DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, OH REQUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 
NEW! 




USES 271 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM's (450 htS) Are £0.05 Ea. With Above Krt. 

Any or all EPROM tocations can be 
disabled. 

Double sided PC board, sofdef-tnasl^ed. 
silk-screened 

Gold plated contact fingers 
I. Unaelqcled EPROM's autamaltcally 
powered down Tor low power 
Euliy buffered and bypassed. 

! Easy and quick to assemble. 


KIT FEATURES 

1 Uses +5V only 2716 (2K)(8} EPROM s 

2 Allows up to 2I2K of software on line' 

3. IEEE S-1 DO Compatible. 

4. Addressable as two independenT t6K 
btocks. 

5. Cromemto extended or 1'Jortbstar bank 
selecl 

G. On board wait state circuitry if needed 



64K S100 STATIC RAM 

NEW! 

LOW POWERl 
RAM OR EPROM! 

BLANK PC BOARD 
WITH DOCUMENTATION 
$55 

SUPPORT IC» CAPS 
$17.50 

FULL SOCKET SET 
$14.50 

FULLY SUPPORTS THE 
NEW IEEE 695 3100 
STANDARD 
(AS PROPOSED) 

FOR56K KIT $299 
ASSEMBLED AND 
TESTED ADD $40 


FEATURES: 

* Ub« new 2K a 8 (TMM 2016 or HM 6116} RAM*. 

* Fully supporli IEEE 896 24 BIT Extended 
Addressing. 

* 64K draws only approximately 500 MA. 

* 200 NS RAMS are standard. (TOSHIBA makes 
TWM 2010s as Iasi as IDO NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

* SUPPORTS PHANTOM (BOTH LOWER 32K 
and ENTIRi BOARD). 

* 2T16 EPROMs may be Installed In »iy of top 4SK. 

* Any of the lop 6K (EOOO H AND ABOVE) may 
be disabled lo provide windows to eliminate 
any possible conflicts with your system monllor^ 
disk conlrollar, etc. 

* Perfect for small eystems since BOTH RAM and 
EPROM may co-exlsl on the same tward. 

-* BOARD may be patiially populated as 56K. 


16K STATIC RAM KIT-S 100 BUSS 


64K SS-50 STATIC RAM 



$25900 


(4dK KIT) 


NEW! 


BLANK PC BOARD W/DATA-$33 
LOW PROFILE SOCKET SET-$12 
SUPPORT IC'S & CAPS-$19.95 


KIT FEATURES 

1 Addressable as tour separate 4K Blocks 

2 ON BOARD BANK SELECT circuitry. (Cro- 
mgmcQ Standard') Allows up to 512K on line! 

3 Uses 2114 (450NS) 4K Static Rams. 

4 ON BOARD SELECTABLE WAIT STATES 

5 Double sided PC Board, with solder mask and 
silk screened layout. Gold pialed contact fingers 

6 All EHSdress and data lines lully buffered ASSEMBLED & TESTED-ADD $3S 

7 Kit includes ALL parts and sockets 
S PHANTOM IS jumpered to PIN 67 
9 LOW POWER under 1 5 amps TYPICAL Irom 
I he +8 'Volt Buss 

10. Blank PC Board can be populated as any 
mufti pie of 4K 


OUR #1 SELLING 
RAM BOARD! 


LOW POWER! 
RAM OH EPROM! 

BLANK PC BOARD 
WITH 

DOCUMENTATION 

$52 

SUPPORT ICe + CAPS 

$is.oa 

FULL SOCKET SET 
$15.00 

56K Kli $309 
64K Kll $359 
ASSEMBLED AND 
TESTED ADD $40 



FiATUHES; 

* Usee new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

* Fully supports Extended Addressing. 

* G4K draws only appraxlmstvly 5bD MA- 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016a as fast as 100 NS. FOR YOUR HIGH 
SPIED APPLICATIONS.) 

* Board Is configured as 3-16K blocks and a^2K 
btocks (within »ny 64K block) for maximum 
flexIbllJly. 

* 2716 EPROMs may be Irutalted enywhAra on 
Board. 

* Top 16K may be disabled In 2K blocks to avoid 
any I/O conflicts. 

* One Board supports both RAM and EPROM. 

* RAM suppofla 2MHZ operation at no extra 
chargel 

* Board may ba partially populated In t6K 
Increments- 


STEREO! fl/et., 

S-100 SOUND COMPUTER BOARD 


COMPLETE KITI 

$3495 

(WITH DATA MANUAL) 


At fasL an S-100 Board thal unleashes the lull power of two 
unbel10va We Gerieral Inslry mervis A Y3-6910 NMOS ecmputer 
sound ICs Allows you under toial computer control to 
generate an infinila number of special sound affects tor 
games or any other program. Sounds can be called In BASIC- 
ASSEMBLY LANGUAGE, etc. 

KIT FEATURES: 

* TWO Gl SOUND COMPUTER IC'S 

* FOUR PARALLEL IfO PORTS ON BOARD 

* USES ON BOARD AUDfO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS, 

* EASY, QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 

* USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language programming ekamples are included 

SOFTWARE: 

SCL'^ is now available' Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL™ also Includes roulFr>es lor Regisler-EKarrlne^Modify, Memory-Exarnine-Modify. 
and Play-Memory. SCL™ Is available on CP/M" compatible diskette or 2708 or 2716, Olskelle- 
S24.B5 2700 - I19.9S 2716 ■ *29-95- Diskette lnc1u<fea (he source. EPROM’S are ORG at 
E9Q0H (Diskette it 6 Inch Soft Seclored) 


BLANK PC 
BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B - SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 



$295 


EACH 


4 For MO"'’ 


CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND WITH PIN OUT. $12.95 EACH. 


4K STATIC RAM 

National Arranged 4K x 1. +5V, 18 PIN DIP. A 

Lower Pq^ MImU IMS 4044. 450 NS. 

Several Boards SUPER 

SURPLUS PURCHASE! PBmB t9iwli#r9 V f 

8 FOH $16 32 FOR $59,95 "■ 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-e910. Aa featured in July, 1979 BYTE! A fantasticaUy powerful Sound & Music I 
Generator. Perfect for use with any 8 Bit Microprocessor. Contains: 3 Tone Channels, 
Noise Generator, 3 Channels of Ampfllude Control. 16 bit EnveEope Period Control, 2-8 | 
Bit Parallel I/O, 3D to A Converters, plus much more! All In one 40 Pin DIP. Super easy 
Interface to ihe S-lQO or other busses $11,95 PRICE CUTI 

SPECIAL OFFER: $ 1 4 .95 each Add $3 lor 60 page Data Manual. 


Digital Research Computers 

^ (OF TEXAS) ■ 

P.o, BOX 401565 ■ GARLAND, TEXAS 75040 * (214) 271-3S3S 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 754 
handling. No C.O,D, We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
854 for insurance. 


^TRADEMARK OF DIGITAL RESEARCH. 


WE ARE not ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE 






























THE BIG BOARD PROJECT? Three years {fi the works, and maybe too good to be true, A Irfbule to hard headed, 
no compromise, high performance, American engineeringt The Big Board gives you all Ihe mosi needed 
compuling features on one board at a very reasonable cost The Big Board was designed from scratch to run the 
latest version o1 CP/M‘. JusI imagine all Ihe oil-the-shelf software that can be run on the Big Board without any 
modi!icallons needed! Take a Big Board, add a couple ol B inch disc drives, power supply, an enclosure. C.R.T*, 
and you have a total Business System for about 1/3 Ihe cost you might expect to pay. 


$399 


no •t'T 

BASIC I/O) 


FULLY SOCKETED! 


FEATURES: (Remember, all this on one board!) 


SIZE; mi X 13*/. IN. 

SAME AS AN S IN. DRIVE. 
REQUIRES: ' SV @ 3 AMPS 
■ - 12V @ .5 AMPS. 


64 K RAM 


Lfsex Industry «tanctsrd 411B RAM'S, AH MK Is available lo the user, our VIDEO 
and EPROM aeclions do ndl make holes in syilam RAM. AIsd, very special care 
WHS laken }n the HAM array PC layoul to elimifiatt potential noise and glitches. 


Z-80 CPU 


Running a1 S.S MHZ. Handles all 4116 RAM refresh and lupporls Mode 2 
INTERUPTS. FuHy buffered and runs 6060 software _ 


SERIAL I/O (OPTIONAL) 


full 2 channels uaing the ZBO SIO and the SMC 9116 Baud Rale Generator FULL 
RS2321 Far synchmnaus or asynchronous communication, tn sync:hranous 
mode, the clocks can be Ira ns milted or received by a modem. Both channels can 
beset up for ellher data-communication or data-terminats. Supports mode 2 Ini. 
Price for al parts and connectors: ?49 


BASIC I/O 


Consists of a separate parallel port (Z6d PlOf lor use with an ASCII encoded 
keyboard for input. Output would be on the 6D x 24 Video Display. 


24 X 8Q CHARACTER VIDEO 


with a crisp, Hlcker-tree display thal looks eilremely sharp even, on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set ia supplied on a 2718 style ROM. making customized 
lonls easy Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Malrix - Upper & Lower Case 


FLOPPY DISC CONTROLLER 


Uses WO 1771 controller chip with a TTL Data Separator tor enhanced 
retlabillty IBM 3748 compatible Supports up to four S inch disc drives Directly 
compatible with standard Shugart drives such as the S A80Q or SA901. Drives can 
be contigured lor remote AC oft-on. Runs CP/M* 2.2. 


TWO PORT PARALLEL I/O (OPTIONAL) i 


Uses Z-80 PIO. Full 16 bits, fully buttered, bi-directional. User selectable hand 
shake polarity. Set ol all pads and connectors tor parallel I/O: S19 95 


REAL TIME CLOCK (OPTIONAL) 


Uses 2-60 CTC. Can be configured as a Counter on Heal Time Clock. Set of all 
parts: 19.95 _ 
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BLANK PC BOARD — $149 

The blank Big Boartj PC Board comes complete with fu^l documentation 
(including schematics), the character ROM, the PFM 3.3 MONITOR ROM. 
and a diskette with the source of our BIOS, SOOT, and PFM 3.3 MONITOR. 


CP/M* 2.2 FOR BIG BOARD 


The popular CP/M^ D.O.S. to run on Big Board Is 
available for 5159.00. 


PRICE CUT! 


a. 

O 

£ 

H 

I 

s 


PFM 3.3 2K SYSTEM MONITOR 


The real power of the Big Board lies in Ka PFM 3,3 on board monitor, PFM commands indude: Dump Memory, Boot CP/M", Copy, Examine, Fill Memory, Test Memory, Go To. 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search. PFM oceypiesone of the tour 2716 EPROM locabons provided. 

Z-60 is a Trademark of Zllog. 


Digital Research Computers 

^ (OF TEXAS) ^ 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA. MC, cash accepted We will accept COD’S (for the 
Big Board only) with a $75deposit. Balance UPS COD Add$4 OOshipping. 
USA AND CANADA ONLY 


“THE BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

INGLE BOARD COMPUTER KIT! 

z -80 CPU! 64K RAMI 


TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE ORIGINATORS OF CPM SOFTWARE 

•T TO 4 PIECE DOMESTIC USA PRICE. 







































PALOMAR TAKES A BIG 

But you still get expert technical advice, 

In-house service repairs and 


EPSON 


Feature disposable 


sposable print 
GRAPHTRAX 


heads and 


models print bidirectionally and 90 
CPS. Mx-SOF/T and Mx-lOO both have 
friction and tractor feed. Unsurpassed 
dot placement accuracy. 

WX-80(80coL)...CALL 

MX-80 F/T (80 coi.) ___ .CALL 

MX-lOO (136 col.)..CALL 

Interface Cards __ CALL 

Cables... CALL 


C. ITOH 

Pro-Writer 

Offers 3 character sizes, 5 different alphabets, 
proportional sj^cirtg, bidirectior\al, oert and 
horiz. tabs, high resolation graphics, nx9 
matrix, 100 CPS 136, col max. Fncfton and 
tractor feed. 

8510 Serial .. $645. 

8510 Parallel .. 495. 




'‘Special of:l 
the Wonth" 


\ J|A ■ 





NOVEL 

Image 800 

Take advantage of the rock bottom price on 
this rugged 9x9 dot matrix printer now, 
150 CPS, bidirectioriai tractor feed, 6 or 3 
tines per inch. 10,13.6 16,5 CPL Serial or 
parallel Interface. 30, 136, 224, coi. to a 
wide 15'*. 12 deferent printing modes, im¬ 
pressive print head W/e of 200 mlMon char. 
11 VFU charmels for forms flexibility. Front 
or bottom feed. Huny! Priced to sett quickiy. 
IMAGE 800....$995. 


PREMIUM PRINTERS 

COMRITER 

CR-l Daisy Wheel 

Typewriter quality printing for your word 
processing computer system. Wide 165'* 
paper width, serial or parallet interface Full 
control panel MTBF 2,500 hours. Designed 
ujftft few mechanical parts so high reliability. 

17 CPS, 10, 12 and 15 CPL Bidirectional 132, 
158, 198 col. Incredibly low priced, 

CR-IX: Ust $1195..... CALL 

C. ITOH 

FIO Daisy Wheel 

Letter quality printer. Friction feed or 
bidirectional tractor. 40 or 55 CPS. 136, 
and oanable coL 

FIO List $1795 . CALL 

ADLER 

Printer Typewriter 

II or 17.5 CPS. 10. 12, 15 CPI and 
proportional spacing. 2 line correcting 
memory, interchangeable print wheels. 

SE 1010 Ust $1295. $995. 

Interface Card... ADD 350. 

OLYMPIA 

Printer Typewriter 

guaiiS^ dai^ whed to App^ 

Afan, PiEQ TES&) and RS232 S^M ports. 
173 CPS., 10, 12Cn. 

ES lOOKRO Computer printer 

Llst$1690. $1150. 

ES 100 Typewriter Only 

Llst$llfe__ $895. 

Interface Card Only . $250. 

(specify serial or parallel) 

I/O Cable (specify serial or parallel)_25. 

Apple Serial Card.. $99. 

SMITH-CORONA 

TP-l Daisy Wheel 

Letter quality price breakthroughf Serial or 
parallel data inf efface, 12 CPS, 10 or 12 CPL 

SmithCorona TP-1 List $895 .$695 


NEC 

Spinwriters 


Letter quaiity printers: 7700 serial print 55 
CPS, 3500 series print 33 CPS, Both series 
offer up to 128 chan, take paper up to 16 in. 
wide. 7700 series: 136 coi at WCPf, 163 coi 
at 12 CPL Same for 3500 series plus 204 coi 
at 15 CPi 

7710/7730 RO w/tractor.. $2475. 

7720 KSR w/tractor .. 2850. 

3510/3530 RO. 1695. 

Bidirectional tractor ... 200. 

Push tractor........ 350. 


New at Palomarl 

QTAR 

MICRONICS 

DP-8480FT 

This neuj* high powered dob matrix prinferis 
packed ujifri features to give you 
unbeilevabte flexlbitity, yet Idok at the low 
cost! 80 CPS, bidfrecfionaiprinf^g, W, 12, 
16.5 CPL 6t 3, 12 fines per inch. Fricfton 
feed and tractor feed. Printing options in¬ 
clude block graphics, block and double¬ 
width printing and 80, 96, 132 coi Parallel 
or serial interface. Long life print head: 100 
million char, life expectancy, 

DP-e46FT List $465-.CALL 


MPI 

88G 
99G 
150G 

High resolution dot addressable graphics for 
Apple. Enhanced "comespondence quality'* 
printing. Tractor and friction feed. Serial and 
parallel input B/diractionaf printing. 88G, 
99Chaue 10,12 16.5 CPL 150Ghasl0,1217 
CPL BBG: 100 CPS, 80, 96, 132 coi 99C: 100 
CPS, 80, 96, 136 col. 150G: 150 CPS 136 
163, 226 coi, 16 ' wide. 

88G Ust $749 ...... $519. 

99G Ust $849 .. 569. 

150G Ust $1095. 995. 

Apple parallel I/O Card/Cable/Disk 

with Graphics Prom (Ap-Pak). 145. 

IEEE I/O Card..,.._55. 

Single Sheet Feeder.25. 

QT Cover .. 30. 

NEC 

8023-A Matrix 

High resolution dot graphics. Pnoportionai 
pacing. Correspondent quality prinfing 
Bidirectional tractor and friction feed 80, 
136 cot. Greek and math syrnbots, 100 Cf% 
matrix printer. 

S023A Parallel Ust $780 .$499. 

OKIDATA 

MlcroBne 92A—80/132 coi, 120 CPS, 9x9 

dot matrix, friction, pin feed or tractor feed 
(optional) rear and bottom feed, fnciudes 
5idirecriona///pgic seeking and serial 
paraliel or IEEE interfaces. Double width and 
condensed characters, true lower case 
descenders and graph ics. 

82A. $519. 

Microlinc S3A^ 02/232 coi, 120 CPS, 
handies forms up to 15 Inc, wide, plus all the 
features of the 82A 

83A..$745. 

microline 84SP—732/232 cof., 2CXJ CPS with 
full dot graphics buiit-in. Takes forms up to 
/5 in wide, plus all the features of the 83A 

84SP... .$1150. 



iilrlll 
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BYTE OUT OF PRICES 

fast response on orders, 
guaranteed satisfaction 





APPLE 

AND ACCESSORIES 


Apple 1 PlusB^, . 

.CALL 

A-D Cad, .. 

S99. 

Di^B 


E30M . 

129. 

wtoEXitnoL DOS 33. 

-CALL 

Keybosud Filter ROM. . . 

.49. 

Disk Add-On. 

.CALL 

CPS MuMiluidion Card 

179. 

TBDSofeard. 

.$299. 

Raymar LC Adapt. . . I9/3Z 

16K RAMca«l. 

. . .99. 

Videjt Videotemn. 

299, 

Ptr. Ptinter Cad.... 

. , .39. 

Dana Fan.. 

.39. 

Serial Card. ,. . . .. 

. 109. 

TG Game Raddles- 


Otxk Calendar Cad. 

... 99. 

TG Jqy Slick. ...- 

.47. 


EEECarei. 


.47. 


APPLE SOFTWARE 

GAMES 


Financtal PWjier.$191 

F^acal Tutor.97. 

PtoEas^Wrilff.. . 137, 

Effiy Writer 4C Col.7a 

WoniSter{Req.Sq. . . .230 
Sifter Sort (Req, SQ. r. . 116 

Mail Merger.75. 

Data Stzirto. SQ-170. 

SpelSUir{R^.Sg_115. 

C^Slafflfeq.SQ.Il5. 

SnJerTsttl ........117. 

The Address Book. . . . .3a 
Fhttt Letier Module. ... 7a 

Visifite.229. 

Desktop 1.. 275. 

Desktop Plan 1.229 

VlsipJot.165. 

Vbitrend / Vlfilptot.2f75. 

VtskieH ..2®. 

VrilaTTi.69. 

Veic^ 33.229. 

Infcstoty.19a 

S^»t^CReq.SQ, . .435. 
Woidfc™ (teq. Sq255. 

PERSOTiADHOME 
Typing Tutor. ..$19 


lyping (uto 
Damentaiy 


,31. 

Persxial Rlirg . . 74 

Pereonal Repm System., 74. 

Al^ra I. . . ..31, 

OompoMatfi: Aiith. SkBl,39. 
CompuMdto: Fiadkins. .31. 
CcmpuMatih: Decimals. , 31. 
CompuSpels: (Roq. Duta 
Disk).23. 


MISC 

Applesoa Compiler. . . $144 

Basic CompUer.. .27. 

AppWDoc.41. 

dA Master. 

OB. Pack,.fll. 

EZ Draw 33, ..4a 

Pascal Oiaph. Ed. 79. 


.$24 

Afr Traffic Controller.9 

Tempile of Apdlai...... 31. 

Datestones of Ryn.15. 

Mcrtoc's Tower.15 

Rescue at .23. 

Hell FTie Warior. . --31. 

Oarh. ChjiTble & OiorTip. 23. 
Opper Reaches of Apd^. 15 
The Km to Acheion.... 15. 

Snadk Ailadt. 23, 

The Prisonet.23 

ZonkI...31. 

Zbnk 11.3L 

Robot Wars.. ,31. 

Three Mile bland.31 

ABM.19. 

CffltleWolfiaTSteln.23. 

Wizard and Princes.25. 

Misaile DeSa»e. . . .... 23 

Ctanstori Manry.27. 

Warp E3eStJtJyer.. .23 

C^Sthke...31. 

StarWantof.,31. 

Phantoms Five.. .. S24. 

Space E^.24. 

PUfaarfl.. . .24. 

Autobahn.24 

Oibtoon..24. 

Gamma Goblins.24 

Gorgon..32 

Snealrers^.32. 

Epoch ..28 l 

Cops ard RDbba3.26 l 

Outpost. ..24 

Dark Forest.24 

BeerRtJi. 24 

Hadron.28, 

Twefps.24 

Byte.24 

Borg.. - - 24 

Computer Foodjall.24. 

MinDtair.29 

Kabul Spy.26 

Cydod...24. 

Jellyfish . ..24 

Bandits.2a 

Lemitir^. .24. 

Fly Wars.24 


ATARI SOFTWARE 


Adverrture *1.2^D) .. $32, 
AdveivUire ^4.5,6(D> ... ,32. 
Adventure *7,B,9{D) ... .32. 
Adventure *10.1U12(D> 32. 

Atari MaHlng Us«D).19. 

Tect Wizard .70. 


CoinpuMiith/Fr^ic.(D> .32. 
CompuMath/FracJCI .. .24. 
Compu Math/Dec.(D}... ,32: 
C)ompuVV|ath/D«.(C>... .24. 

Letter PeifectfD). 119. 

14ail Meroer/UtlMD) ... .24. 




APPLE 
GRAPHICS 
CARD 

Better Than Grappter! 

• Dump Screen i or 2 

• Double size • Emphasize 

• inverse or normal • Rotate 

• Set left margin or center image. 

This improved inteiligent printer interface 
card enables gou to print either of the Apple's 
h-res. screens with Just a few keystrokes 
Compatibfe with Epson, tiec, C itoh, 
Anadex, Centronics, Okidata^ IDS. 15 
commands. 

Genie Interface Card ..99, 

NEC 

PC-8000 Series 
Microcomputer ^ 

• Z-eOA CP(J 4 IWz 

• 5 user programmable function 

• 82 with nurnerk keypad 

• 160 X 100 resolution 

• 80 character screen 

PC*800 lA Microcomputer w/32K 

RAM .. $750* 

PC-8012A I/O Gnit with 32K RAM 

Expansion slots. 480* 

PC-8031A Dual Mini-Disk Drive Unit.. 750* 

MODEMS 

UDS, HAYES 
NOVATION CAT 

CDS 103 LP, direct.Si69. 

103 JLP Auto Ansa;er . 209, 

202 LP 1200 BAUD ... 259, 

MOVAnON CAT, acoustic .. *. *. 145, 

D<Iat, direct .. 155* 

Auto Cat. 219, 

Apple Cat *. *.*. 275, 

HAYES S100 Micromodem. 349. 

Apple Micromodem. 299, 

Smart Modem. 245* 

ANCHOR 

Automation ^ ^ 

Signalman Mark 1 ^ 99. 

RS232 300 BAUD, Bell 103 compatibie. 
Automatic selection of originate or answer 
modes. 

Signalman Mark 1 ..$99, 

RIBBONS 

NEC77D0.* *__ $77/Dqi* 

Qume ...*.*, 45/Doz, 

Diablo. 66 /Ddz* 

Anadex..135/6 ea, 

Intel..95/Doz* 

TI/DEC/TTY .. 45/Doz* 

Epson 80/FT..*.*.12,99 

MPl/Axiom/Base 2..13*95/ea* 


CENTRONICS AND I 
OSBORNE CABLES j 

Centronics to Osborne 6ft.$30* I 

Centronics to Centronics 6 ft* --30. ' 

CEFTTRONICS AND ! 
IBM CABLES I 

Centronics to IBM 10 ft.$30. i 

RS232 CABLES I 

4 wire male-male 10 ft. .. $25. I 

9 wire male-male 10 ft.30. | 

4 wire male-female 10ft.25. i 

9 wire male-female 10 ft.30. i 

RS-232 SWITCH BOX ! 

RS232 Switch Box (Use 2 terminats or | 
printers from one output port) ... 109.1 

VIDEO TERMS, MONITORS ] 

COMREX 

I 

CRSSOO^ Monochrome Display Monitor— * 
12 " green screen, 80 char, wide x 24 rows. I 

CR-5500 Ust $179. *. ^129* I 

CR-6500 Color Display Monitor —13 ' Mine I 
color. Mi-Resolution 260H x 300V. \ 

CR-6500 Ust $445*. 8339, | 

CR-6600 Color Display Monitor—i3" in-line I 

color with RGB signal for higher resolution 
graphics. 3dOH X 240V. . 

CR^OO Ust $619.8439* | 

Ampex Dialog SO. $995, * 

Ampex Dialog 30 ... 795, I 

Televldeo 920C.*. *. 845, J 

Televideo 950 . 995* ■ 

SOROC IQ 120 .. 499, 1 

Zenith 12'’ Green. 119* i 

NEC 12" Green.*_ 169, i 


arrlveS^ 


Just arrived 

TAXAN Video Monitors 

KG12M — Atoncx^irorrie Atonltor— 12 " 

green saeen, 2000 char. 600 l&ie 

horizontal lesotuiiorL Better than 18 MHz band- 

uMh, 

KQ.X2n List 8169.CALL 

RGB Vtsion 1 — Cbfcir Display Mtonfitor— J2" 
screen 380iheshorizontdTesokdior], 2000char. 
dsplay. 16 coiors for Apple III and IBM, no hler- 
[aoe modjfies needed Gorr^ratitle with Apple il 
us^ Taxan RGB-// cmd ISMMz bandrmMr. 
RGBVisloo 1 Ust$399* * * *.CALL 


FAN FOLD PAPER 

(Prices F,0*B* S,P,> 
l-20^Bond White (2700 ct) ... $29* 
14yfiXl l*20^Bond White (2400 cL> *., 37* 
M^fiXll-ZO^Bond 1/2" Green Bar 
(2400 ct*) ....37* 


WE CARRY 
LOTS MORE THAN 
LISTED HEREJ 
INQUIRIES WELCOME* 


TERMS OF SALEi Cash, check, money order, bank wire transfer, credit 
card or purchase orders from qualified firms and institutions. Ptease in¬ 
clude telephone number with order and expiration date on credit card 
orders. California residents add 6% sales tax. Advertised prices are for 
prepaid orders F-O.B. shipping point. Add 3% or $3 minimum for ship¬ 
ping in U.S. Pricing and availability subject to change without notice. 

Illlllll■l■l■lllll■lllllllll■ll 

Circle 362 on Inquiry card. 
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r.2s 

7.95 

17.95 

29.95 

3.95 

7.95 

11.95 

29.95 
CALL 
39 J5 
B9.95 

7.95 
B.95 

29.95 

39.95 

39.95 

29.95 
32,90 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


PLEASe USE YOUP CUSTOMER HUMBEP WHEN OPDEPING 


TERMS: Tor shif^ping include 52 for UPS Ground or S3 lor UPS Rlue 
Label Air ltern& over 5 pounds require additional sl^ipping charges. 
Foreign orders, include surricient amouni lor shipping. There ia a $19 
fnlnimum order. Bay Area and Loi Angeles Counties add Sales 
Tai. Other Calirornia realdenis add 6“'> Sales Tea. We reserve the 
right to substitute inanufacturer. Not responsible lor typographical 
errors. Prices are subject to change vdthoul notice. We will match or 
beat any competilor's price provided it is not below our cost. 


VISIT OUR 
RETAIL STORE 


HOURS: 

M-F. 9-5; Sat 11-3 


4116 


"T I l\/ 16K DYNAMIC 250 NsV/ I I 
ALL MERCHANDISE 100% GUARANTEED! 


8/ni®f.T 2114 


1KX4 STATIC 
LOW POWER 200NS 


8/=>15“ 


CALL US FOR VOLUME QUOTES 


STATIC RAMS 


2101 

256 x4 (4&0ns) 

1.95 

S101 

256 X 4 (45Dna) (dnios) 

3.95 

2102-1 

1024 x1 (450ns) 

.69 

2ia2L-4 

1014 x 1 (450ns) (LP) 

1.29 

2182L-2 

1024 X 1 (250ns) (LP) 

1.69 

2111 

255 x4 (450ns) 

2.99 

2112 

256 x4 (450ns) 

2.99 

2114 

1024x4 (45DIIB) 

8/14.95 

2114L-4 

1024 x 4 (450ns} (LP) 

8/15.25 

2114L-3 

1024 X 4 ( 300nB} (LP) 

8/15.45 

2114L-2 

1024 X 4 (200ns) (LP) 

8/15,95 

2147 

4096 X 1 (SSna) 

9,95 

TMS4044-4 

4096 Ml (450ns) 

3.49 

TMS4044-3 

4096x 1 (30Dns) 

3.99 

TMS4044-2 

4096x 1 (200ns) 

4.49 

MK4119 

1024 x 8 (250ns) 

9.95 

TMM2016-200 

2046 X 6 ( 200ns) 

5.95 

TMM2016-150 2048 v 6 (ISOna) 

6.9S 

TMM2016-100 2048 x 8 (100ns) 

7.95 

HM6I16-4 

2048 X a (20DnB) (cmos) 

6,95 

HM0116-3 

2049 X 8 (150ns) (cmos) 

7.10 

HM6116^2 

2048 x 8 (I20na) (cmoB) 

9.95 

HM6116LP-4 

2046 M 8 (200n5) (cmos)(LP) 

9.75 

KM6116LP-3 

2048 x8 (150ns) (emoB)(LP) 

6.95 

HMfi1l6LP-2 

2046 X 8 (120ns) (cmD3)(LF) 

12.95 

Z-6132 

4096 X 8 (300nB) (ObIXI) 

34.95 


LP = Low Power 


Oslal Quasi-Sialic 


DYNAMIC RAMS 


TMS4027 

4096 M 1 

(250ns) 

2J0 

MK4108 

8192 X 1 

(20On8) 

1.95 

MM&29e 

8192x1 

(259n6) 

1.65 

4118-300 

18394 X1 

(300nB> 

6/11.75 

4116-250 

16384 X 1 

(250ns> 

8/11.95 

4116-200 

16384 X1 

(200ns) 

8/13.95 

4116-150 

15384 X 1 

(150ns) 

8/15.95 

4116-120 

16384 X 1 

(120ns) 

8/29.95 

2116 

16384 X 1 

(150ns) (Sv) 

4.95 

MK4816 

2048 X 8 

(300ns) (5v) 

24.95 

4164-200 

65536 X 1 

(200ns) (5v) 

7,25 

4164-150 

65536 X 1 

(150ns) (5v) 

8.25 


5V - single S volt supply 


EPROMS 


1702 

256 X 8 (lus) 

450 

2708 

1024 ii9 (450ns) 

3.95 

2758 

1024 X 8 (450ns) (5v) 

9.95 

2716 

2048 X 8 (450na) (iv) 

3.95 

2716-1 

2048 X 8 {350ns) (Sv) 

7.95 

TMS2716 

2048 X 8 {450n$) 

9,95 

TM52532 

4096 X 6 (450ns>(Sv) 

7.95 

2732 

4096 X 8 (450ns} (5v} 

5.95 

2732-250 

4096 X 6 (250ns) (Sv) 

12.95 

2732-200 

4096 X 6 (200ns}(5v) 

15.95 

2764 

8192 X 8 (450ns} (Sv) 

16.95 

2764-250 

8192 X 8 (250ns) (5v) 

16.95 

2764-200 

8192 X 8 (200 ns) (5v) 

19.95 

TM525B4 

8192 X 6 (450nE} (5v) 

24.95 

MC68764 

8192 X 6 (450ns) (5v|(24 pin) 

call 


Sv = Single 5 VoM Supply 



EPROM ERASERS 


PE-14 

PE-14T 

PE-24T 

PL-265T 

PR-125T 

LpR-320 


Intensity 

5,200 

5,200 

6,700 

6,700 

15,000 

15.000 


83.00 

119.00 

175.00 

255.00 

349.00 

595.00, 


f DISC 

1 CONTROLLERS 

1771 

20.95 

1791 

29.9S 

1793 

36.95 

1795 

54.95 

1797 

54.95 

6843 

34.95 

6272 

39.95 

UP0765 

39.95 

1691 

18.95 

2143 

18.98 

1 INTERFACE 

8T26 

1.69 

6T26 

2.49 

8T95 

.99 

6T96 

.99 

8T97 

.99 

&T96 

.99 

DMB131 

2.95 

OP6304 

2.29 

OS6635 

1.99 

DS6936 

.99 

I MISC. 

3242 

7.95 

3341 

4.95 

MC3470 

4.95 

M 03490 

9.00 

11C90 

13,95 

95H90 

7.95 

2513-001 UP 

9.95 

2513-002 LOW 

9.95 

1 SOUND CHIPS 

1 76477 

3.95 

1 76489 

6.95 

1 AY3-8910 

12.95 

1 MC3340 

1,49 

CRT 

1 CONTROLLERS 

6645 

14.95 

6BH45 

35.95 

HD46505SP 

15.95 

6647 

12.25 

68047 

24.95 

8275 

29.95 

7220 

99.95 

CRTS027 

39.95 

CRT5037 

49.95 

TMS99t8A 

39,95 

1 BIT-RATE 

1 GENERATORS 

MCI 4411 

11.95 

BR194t 

11.95 

4702 

12.95 

COMS016 

16.95 

COM81t6 

10.95 

MM5307 

10.95 

1 UARTS 1 

AY3-T014 

6.95 

AVS-1013 

3.95 

PT1472 

9.95 

TR1602 

3.95 

2350 

9.95 

2651 

18,95 

TM56011 

5,95 

IM64Q2 

7.95 

lMfi4a3 

8.95 

INS8250 

14,95 

KEYBOARD 1 

CHIPS 1 

AV5-2376 

11.95 1 

A¥5 3600 

11.95 1 

74C922 

5.25 1 

74C923 

5.SB 1 

CLOCK 1 

CIRCUITS 1 

MM5314 

4,95 

MM5369 

395 

MMS375 

4.95 

MM5B167 

8.95 

MM58174 

11.95 

MSM5832 

k _ 

6,95 


Z-80 

2.5 Mtiz 


8000 


ZBO-CPU 


Z60-GTC 

5,95 

Z80-DART 

15,25 

Z80-DMA 

17.50 

Z80-PIO 

5.7S 

Z80-S10/0 

19.50 

Z8Q-SIO/1 

18.50 

Z80-S1O/2 

16.50 

Z80-SIO/9 

16.95 

4.0 Mhz 

Z90A-CPU 

6.00 

Z80A-CTC 

8.65 

ZBOA-DART 

18,75 

Z60A-DMA 

27.50 

zaoA-pto 

6.0D 

ZSOA-SlO/0 

22.50 

Z80A-S1O/1 

22.50 

Z90A-SIO/2 

22.50 

ZBOA-SlO/9 

19.95 


6.0 Mhz 

ZaOB-CPU 17-95 I 

ZSOB'CTC 15.50 

Z80B-PIO 15.50 I 

ZILOG 

ZB 132 3 

, 29671 3 


r crystals"! 

[ 32.768 khz 

f.95 

1 1,0 mhx 

4,95 

1.8432 

4.95 

2,0 

3,95 

1B97152 

3.95 

2,4576 

3.95 

3.2768 

3,05 

3,579535 

3.95 

4.0 

3.95 

5,0 

3.95 

5,0688 

3.95 

5.185 

3,95 

5.7143 

3,95 

6,0 

3.95 

6.144 

3.95 

6.5536 

3.95 

9.0 

3.95 

10,0 

3.95 

14.31816 

3.95 

15.0 

3.95 

16.0 

3.95 

18.0 

3.95 

18.432 

3.95 

20.0 

3.95 

22.1184 

3.95 

L32.0 

3.95 J 


DATA 
ACQUISITION 

ADC0800 15.55 I 

ADC0804 4.95 

ADC0909 5.25 

ADC0817 10.95 

DAC0800 4.95 

DAC0805 2.25 

DAC080S 4.95 

DAC1020 5.25 

DAC1022 8.25 

MCl40aL5 2.25 

MC1408L8 4.95 J 


6935 

6039 

INS-6050 

IN$-6073 

8060 

8065 

8085A-2 

8086 

BQ87 

6088 

6089 

6155 

6156 
6165 
6165-2 
8741 
8748 

Lstss 



^ 8200 


8202 

29.95 

8203 

39.95 

B205 

3.50 

8212 

1,85 

8214 

3.85 

8216 

1,80 

8224 

2,50 

8226 

1,00 

8228 

4,90 

8237 

19.95 

8238 

4.95 

6243 

4.45 

1 8250 

14,95 

8251 

4,75 

8253 

9.25 

6253-5 

9,85 

6255 

4.76 

6255-5 

5,25 

8257 

8.50 

6257-5 

9.95 

6259 

6.90 

6259-5 

7,50 

6271 

39.95 

8272 

39 95 

6275 

29,95 

8279 

9.50 

8279-6 

10.00 

8282 

6,85 

8283 

6.65 

8284 

5,79 

8266 

6,65 

8287 

650 

8266 

25,00 

^289 

49.95 


r FUNCTION 
GENERATORS 

MC4024 

3,95 

LM566 

1.49 

XR2206 

3,75 

Uo38 

395 



INTERSIL 

ICL7103 9.50 

ICL7106 9.95 

I CL 7107 12. 95 

ICL8038 3.95 

ICM71IJ7A 5,59 

JCM7206 15.95 . 


'' 6800 


68000 

99.95 

6800 

4,95 

6802 

10.95 

6808 

13,90 

6809E 

19,95 

6809 

12.95 

6810 

2,95 

6820 

4.96 

6621 

4.95 

6828 

14.95 

6640 

12,95 

6843 

34.96 

6644 

2S.95 

6645 

14.95 

6847 

12.25 

6650 

3.45 

ms2 

5.75 

6860 

10.95 

8862 

11.95 

6675 

6,95 

6660 

2,95 

6663 

24.95 

68047 

24.95 

68486 

19.95 

6800^1 MHZ I 

68 BOO 

10.95 

68002 

22.25 

eaBOSE 

29.95 

eaeo9 

29.95 

68610 

7,95 

68B21 

12.95 

68045 

35,95 

68859 

12.95 

^ 66BD0 2 MHZ J 


6500 

1 MHZ 


6502 

5.95 

6504 

6,95 

6505 

8.95 

6507 

9.95 

6520 

4.35 

5522 

6.75 

6532 

11,25 

6545 

22.50 

6551 

11.85 

2 MHZ 


6502A 

8.95 

5522A 

11.70 

6632A 

12,40 

6545A 

26.50 

6551A 

12.95 

3 MHZ 


6502 B 

14.95 


EXAR 

KH 2206 3.75 I 

XR 2207 3,85 

XR 2208 3.90 

XR 2211 5J5 

XR 2240 3.25 J 


580 BYTE September 1962 


Circle 253 on Inquiry card. 


















2716 




^ f I V 16K EPROMS W EACH 
ALL MERCHANDISE 100% GUARANTEED! 


2732 


32K EPROMS 


$69f, 


EACH 


CALL US FOR VOLUME QUOTES 


74LS00 


74LS00 

.25 

74LSBS 

.40 

74LS169 

1.75 

74LS323 

2,75 

74LS01 

.25 

74LS90 

.65 

74 LSI 70 

1.75 

74LS324 

1.75 

74LS02 

.25 

74LS91 

.89 

74LS173 

.80 

74LS352 

1.55 

74LSD3 

.25 

74LS92 

.70 

74LS174 

.85 

74LS353 

1.55 

74LS04 

,25 

74LS93 

.65 

74LS175 

.85 

74LS363 

1.35 

74LS05 

.25 

74LS9S 

.85 

74LSiai 

2.15 

74LS364 

1.95 

74LS08 

.35 

74LS96 

.95 

74LSI88 

9.85 

74LS365 

.95 

74LS09 

.35 

74LS107 

,40 

74LSI90 

1.00 

74LS366 

.95 

74LS10 

.25 

74LS109 

.40 

74LS191 

1 00 

74LS367 

.70 

74LS11 

.35 

74LS112 

,45 

74LSI92 

.85 

74LS368 

.70 

74LS12 

.35 

74LS113 

.45 

74LSI93 

.95 

74LS373 

1.75 

74LS13 

.45 

74LS114 

,50 

74LS194 

1.00 

74LS374 

1.75 

74LSI4 

1.00 

74LS122 

.45 

74LS195 

.95 

74LS377 

1.45 

74LS15 

.35 

74 LSI 23 

.95 

74LSI96 

.85 

74 L S3 78 

1.18 

74LS20 

.25 

74LS124 

2.99 

74LSI97 

.85 

74LS379 

1.35 

74LS21 

.35 

74LS125 

,85 

74LS221 

1.20 

74LS3aS 

1,90 

74LS22 

.25 

74LS126 

.85 

74 L 5240 

1.29 

74LS3B6 

.65 

74LSZ6 

.35 

74LS132 

.75 

74LS241 

1.29 

74LS390 

1,90 

74LS27 

.35 

74 LSI 33 

.69 

74L5242 

1.85 

74LS393 

1.90 

T4LS28 

.35 

74LS136 

.55 

74LS243 

1.85 

74L3385 

1,65 

74LS30 

.25 

74LS137 

.99 

74LS244 

1.29 

74LS3aS 

1.70 

74LS32 

.35 

74LS138 

.75 

74LS245 

1.90 

74LS424 

2,95 

74LS33 

.55 

7415139 

.75 

74LSZ47 

.75 

74LS44? 

.37 

74LS37 

.55 

74LS145 

1.20 

74 L 3248 

1.25 

74L3480 

1.95 

74LS38 

.35 

74LS147 

2.49 

74LS249 

.89 

74LS624 

3.99 

74LS40 

.35 

74LS148 

1.35 

74LS251 

1.30 

74LS868 

1.69 

74LS42 

.55 

74tS151 

.75 

74L52S3 

.85 

74LS669 

1.89 

74LS47 

.75 

74LS1S3 

.75 

74LS257 

.85 

74LS670 

2.20 

74LS48 

.75 

74LS154 

2 35 

74L525B 

.85 

74LS674 

8.65 

74LS49 

.75 

74LS15S 

1.15 

74LS258 

2.85 

74LS862 

3.20 

74LSS1 

.25 

74LS156 

.95 

74LS2B0 

.65 

74LS683 

3.20 

74LS54 

.35 

74LSI57 

.75 

74LS266 

55 

74LS884 

3.20 

74LSS5 

.35 

74LS158 

.76 

74LS273 

1.65 

74LS6S6 

3.20 

74LS63 

1.25 

74LSI60 

.90 

74LS275 

3.35 

74LS688 

2.40 

74LS73 

.40 

74LS161 

.95 

74LS279 

.55 

74LS6S9 

3.20 

74LS74 

.45 

74LSI62 

.95 

74LS280 

1 98 

74LS783 

24.95 

74LS75 

.50 

74LSI63 

.95 

74LS283 

1.00 

81LS95 

1.69 

74LS76 

.40 

74LSI64 

.95 

74LS290 

1.25 

81Lsge 

1.69 

74LS78 

.50 

74LSI55 

.95 

74LS293 

1.85 

81LS97 

1.69 

74 L sea 

.75 

74LS166 

2.40 

74LS295 

1 05 

81LS98 

1.69 

74LS85 

1.15 

74LS168 

1.75 

74LS298 

1.20 

2SLS2521 

25LS2569 

2.80 

4.25 


IC SOCKETS 

1-99 lOfl 
B pin ST .13 .11 

14 pin ST IS .12 

16 pin ST .17 .13 

15 pin ST .20 .18 

20 pin ST .29 .2? 

22 pin ST .30 ,27 

24 pin ST .30 .27 

28 pin ST ,40 .32 

' 40 pin ST .40 .39 

I ST = SOLDERTAIL 
B pin WW .S9 .49 

14p!nWW .BB .62 

16 pin WW .69 .58 

IB pin WW -99 .90 

20 pin WW 1.09 .98 

l22pmWW 1-39 1.28 

24pinWW 1.49 1.35 
I 26pinWW 1.69 1.49 

40 pin WW 1,99 l-S" 

WW ^ WIREWRAP 
16 pin ZIF 6.75 call 

24plnZIF 9.95 call 
I ZIF - TEXTOOL 
(Zero InseHron Force) 


CONNECTORS 

RS232 MALE 
HS232 FEMALE 
flS232 FEMALE 
RIGHT ANGLE 
ftS232 HOOD 
S-100 ST 
S-100 WW 


DIP SWITCHES 

4 POSITION -BS 

V 5 POSITION .90 

6 POSITION .90 

7 POSITION .95 

, 8 POSITION .95 j 


CMOS 


^Prices Slashed! 
74S00 


74S00 

.32 

74S163 

1,95 

74S02 

.35 

74S158 

3.95 

74S03 

.35 

74S169 

3.95 

74S04 

.35 

74S174 

1.09 

74 SOS 

.35 

74S17S 

1.09 

74 SOB 

,35 

743181 

3.95 

74S08 

.40 

74S182 

2.95 

74S10 

.35 

74S188 

1.95 

74S11 

.35 

74S189 

6.95 

74S1S 

.35 

74 SI 94 

1.49 

74S20 

.35 

74S195 

1,49 

74S22 

,35 

74S196 

1.49 

74S30 

,35 

74S197 

1.49 

74S32 

.40 

74SZ01 

6.95 

74S37 

.86 

74S22S 

7.95 

74S38 

.85 

74S240 

2.20 

74S40 

.35 

74S241 

2.20 

74S51 

.35 

74S244 

2.20 

74S64 

.40 

743251 

.95 

74S65 

.48 

74S253 

.95 

74S74 

.SO 

74S257 

.95 

74SB5 

L99 

74S258 

.95 

74586 

.50 

74S260 

.79 

74S112 

.50 

74S274 

19.95 

74S113 

.50 

74S275 

1995 

74S114 

.55 

743280 

2 25 

74S124 

2.75 

748287 

1 90 

74S132 

1 24 

743288 

1.90 

74S133 

.45 

743289 

6.89 

74S134 

.50 

74S301 

6.95 

74S135 

.89 

74S373 

2.45 

74S138 

.95 

74S374 

2.45 

74S139 

.95 

74S3ei 

7.95 

74 SI 40 

.55 

74S387 

1.95 

74S151 

.95 

74S412 

2.98 

74S153 

.95 

74S471 

5.45 

74S157 

.95 

74S472 

5.45 

74S158 

.95 

74S474 

7-95 

74S161 

1.95 

74S482 

15.25 

74S152 

1.95 

74S570 

4 25 



74S571 

4.25 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

if YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 
WELL MEET OR BE A T THEIR PRICEf 
{SEE TERMS BELOW} 

★ Computer managed inventory— 
virtually no back orders! 

★ Very competitive prices! 

★ Friendly,staff! 

if Fast service — most orders 
shipped within 24 hours! 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 
74 OB 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

7420 

7421 

7422 

7423 

7425 

7426 

7427 

7428 
7430 

7432 

7433 

7437 

7438 
7440 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 
7460 
7470 

7472 

7473 

7474 

7475 
7478 

7480 

7481 

7482 

7483 
7465 
7486 
7469 

7490 

7491 

7492 

7493 
I 7494 

7495 

7496 

7497 
74100 
74107 

74109 

74110 

74111 
74116 

74120 

74121 

74122 

74123 

74125 

74126 
74128 


74132 

74136 

74141 

74142 

74143 
74145 
74147 
74140 
74150 
74T51 

74152 

74153 

74154 

74155 

74156 

74157 

74159 

74160 

74161 

74162 

74163 

74164 

74165 

74166 

74167 
74170 

74172 

74173 

74174 

74175 

74176 

74177 

74178 

74179 

74180 

74181 

74182 

74184 

74185 

74186 

74190 

74191 

74192 

74193 

74194 

74195 

74196 

74197 

74198 

74199 
74221 

74246 

74247 

74248 

74249 
74251 
74259 
74265 
74273 
74276 
74279 

74283 

74284 

74285 
74290 
74293 
74298 
74351 

74365 

74366 

74367 

74368 
74376 
74390 
74393 

74425 

74426 
74490 


4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 
! 4017 
I 4016 

4019 

4020 

4021 
' 4022 

4023 

4024 

4025 

4026 

4027 

4028 
1029 
4030 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4049 

4050 

4051 
4053 
4060 
4066 

4068 

4069 

4070 

4071 

4072 

4073 

4075 

4076 
4078 

4081 

4082 

4085 

4086 
: 4093 
I 4098 

4099 

14409 

14410 

14411 

14412 
14419 

4502 

4503 
4508 

4510 

4511 

4512 

4514 

4515 

4516 

4518 

4519 

4520 
4522 

I 4526 
4527 


4543 

4555 

4556 

4581 

4582 

4584 

4585 
4702 
74C00 
74002 
74C04 
74Ca8 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 
74 CBS 
74cae 
74C89 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 
74CIS7 
74C160 
74C161 
74 Cl 62 
74C163 
74 Cl 64 
74C16S 
74 Cl 73 
74C174 
740175 
74C192 
74C193 
74C195 
74C200 
740221 
74C373 
74C374 
74C901 
74C902 
74C903 
74C90S 
74C906 
74C907 
74C90Q 
74C909 
74C910 
74C911 
74C912 
74C914 
74C91S 
74C918 
74C920 
74 0921 
74C922 
74C823 
74C925 
74C926 
74C9Z7 
74C926 
74C929 
74C930 


TRANSISTORS DIODES 


r LED DISPLAYS 


[LED 

LAMPS! 







1-99 

lOO-up 

HP 5082-7760 

.6' 

cc 

1.29 


Jumbo 



MAN 72 

.3" 

CA 

99 


Red 

-10 

.09 

MAN 74 

.3'^ 

CC 

.99 


Jumbo 



FND-357{359) 

.375' 

CC 

.75 


1 Gceen 

18 

15 

FND-500(503) 

.5 

CC 

-99 


* Jumbo 



^ND,5a7 (510) 

S' 

CA 

.99J 


[ Yellow 

18 

15 J 


PN2222 
PN2907 
2N2222 
2 N 2907 
2N3058 
3055T 
2N3904 
2 N 3906 

IN4148(IN914) 
. IN4004 


NPN SWITCH 
PNP SWITCH 
NPN SWITCH 
PNP SWITCH 
NPN POWER 
NPN POWER 
NPN SWITCH 
NPN SWITCH 
SWITCHING 
rectifier 



cle 2S3 on inquiry card. 


BYTE September 1982 561 













FLOPPY DISK DRIVE 


H LM3D1 

■ LM3D1H 

■ LM3Q7 

■ LM3D8 

■ imOBH 
m LM309H 

■ LM309K 

■ LM31D 

■ LM311 

■ tM31tH 

■ LM312H 

■ LM317K 

■ LMai7T 

■ LM3-I3 

■ LM318N 

■ LM319H 

■ LM319 

■ LM320(& 

■ LM322 

■ LIM1323K 
-“ LM32fl 

LM34ai5ee 7900} 
IM348 1,20 


LINEAR 



JDR SUPER SPECIALS” 

MEMORY CLEARANCE 


2k X 8 
1kx 1 


STATIC 

TMM2016-200NS 

2102L-450NS 


ea. 

100/^75 


CPU SALE 


Z-80 

6502 

6809 


CPU ZMHZ 
1 MHZ 
INT. CLOCK 


8 BIT 

S 395 

$595 

$12®5 

16 BIT 


8086 

68000 8MHZ 


(10/ 3,75 EA) 
(10/ 5.75 EA) 
(10/11.25 EA) 

*29” 

$9995 


DYNAMIC 

64k x1 4164-200NS 

4k x1 4027-250NS 


$725 

$■195 


BAUD-RATE 

GENERATORS 

MC14411 7.95 

1.8432 CRYSTAL 4.95 

4702 8.95 

2.4576 CRYSTAL 4,95 


10/7.25 


10/7.95 


TRANSISTORS 

PN2222 1000/69.00 

2N3904 1000/69.00 

2N3906 1000/69.00 


IC SOCKETS 
LOW PROFILE 
SOLDERTAIL 

HIGH RELIABILITY 
DUAL SIDE WIPE STYLE 


3 pin 

100 pcs 
.08 

1000 pcs 
.07S 

14 pin 

OS 

,085 

16 pin 

.09 

.095 

18 pin 

12 

.110 

24 pin 

.20 

.150 

40 pin 

,22 

.190 


SALE ENDS SEPTEMBER 30, 1982 


* 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


VISIT OUR 
RETAIL STORE 


HOURS; ; 
M-F, 9-5, Sat, 11-31 


PLEASE USE YOU ft CUSTOMER NUMBER WHEN ORDERING 

TEH MS: For shipping include S2 lor UPS Ground or $3 Ifor UPS Blue 
Label Air Hems over 5 pounds require addllloM shipping charges. 
Foreign orders, include sutlicieni amount Tor shipping. There is a $10 I 
mlnJmurn order. Bay Area and Los Angeles Counties add Sales I 
Tax. Olher Calilornia residents actd Sales Tax. We reserve the 
righi 10 substiiuie manul'acturer. Nol responsible tor typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor s price provided it is not below our cost. 
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FOR YOUR APPLE* *299*= 


IDC CONNECTORS 


DESCRIPTION 

SOLDER HEADER 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RIGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 
EDGE CARD 

ORDER BY 

iDHxxS 

IDHxxSR 

IDHxxW 

IDHxxWR 

IDSxx 

IDMxx 

IDExx 

CONTACTS 10 

1.20 

1.20 

2.60 

2.60 

1.8S 

_ 

3.95 

20 

1.90 

1,90 

4,15 

4.15 

2,75 

5.50 

4,35 

26 

2.75 

2JS 

5.35 

5.35 

3,50 

6.25 

5.00 

34 

3:20 

3.20 

6.25 

6.25 

4,50 

7.00 

6,05 

40 

3.75 

3.75 

7.35 

7,35 

5.40 

7.50 

6.90 

SO 

4.75 

475 

9.20 

9.20 

6.50 

8.50 

8.50 



ORDERING INSTRUCTIONS: I nsert the number of contacts in the position marked ' kx " of the "order by" part number listed. Example: A10 pin right angle solder style 
, header would be IDH10SR. 





DESCRIPTION 

SOLDER 

RIGHT ANGLE 
SOLDER 

RIBBON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

BLACK 

GREY 

ORDER BY 

DBxxP 

DBxxS 

DBxxPR 

DBxxSfl 

IDBxxP 

1 DBxxS 

HOOD-B 

HOOD 

CONTACTS 9 

2.08 

2.66 

4.ES3 

5.04 

4.80 

5.22 


2.25 

15 

2.69 

3.63 

5.82 

6.27 

6.57 

5.22 

— 

2.25 

25 

3.25 

3.75 

7.44 

8.49 

8,61 

9,42 

1.25 

1.25 

37 

4.80 

7,11 

9,39 

10.95 

9.30 

11.50 


2.95 

50 

6.06 

9.24 


— 


.— 


3.50 


For order instructions see “IDC Connectors" above 


DIP CONNECTORS 


DESCRIPTION 

AUGAT STYLE 
TOOLED ST (C 
SOCKETS 

COMPONENT 

CARRIERS 

RIBBON 

CABLE 

DIP PLUGS 

ORDER BY 

AUGATxx-ST 

ICCxx 

IDPxx 

CONTACTS 8 


.65 


14 


.75 

1,45 

16 

.99 

.85 


18 


1.00 


20 


1.25 


22 


1,25 


24 

1.99 

1,35 

2,60 

28 


1,50 


40 


2.10 

4.15 


For order instructions see "IDC Connectors" above 


BOOKS — BEST SELLERS 


OSBORNE/MC GRAW-HILL 

Apple II User's Guide.14.95 

CRT Controllfir's Handbuok 6.00 

68000 A^SGmbly Language 

Programming * 16,00 

^CBASIC User Guide . ... . , , 15,00 


SYBEX 

Yqur First Computer ,,, , ^ ■ e * > 0.05 

The CP/M Handbook.. . , 14.9S 

The PASCAL Handbook.19.05 

Microprocessor Interfacing 
Techniques 17.9SJ 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

/F YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 
WELL MEET OR BE A T THEIR PR ICE I 
(SEE TERMS BELOW} 

* Computer managed inventory— 
virtually no back orders! 

* Very competitive prices! 

* Friendly staff? 

* Fast service — most orders 
shipped within 24 hours! 


RIBBON CABLE 



GREY 

COLOR CODED 

CONTACTS 

r 

10" 

T 

10- 

10 

.50 

4.40 

.83 

7.30 

20 

.65 

5.70 

1.25 

11,00 

26 

.75 

6.60 

1.32 

11.60 

34 

.96 

8.60 

1.65 

14,50 

40 

1.32 

11.60 

1.92 

16.80 

50 

1.38 

1210 

2.50 

2200 


BEST SELLING OK MACHINE & TOOL PRODUCTS 


ID WRAP 

A SMALL PLASTIC LABEL 
THAT SLIPS OVER A WIRE 
WRAP SOCKET THAT LABELS 
THE PIN NUMBERS ON THE 
WIRE SIDE OF THE SOCKET. 


14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 


10/1.63 

10/1.83 

S/1.83 

5/1.83 

S/1.83 

5/1.83 

S/1.83 

5/1.63 


WRAP/UNWRAP/STRIP 

TOOL 

THIS TOOL WILL WRAP, UNWRAP 
& STRIP STANDARD 30 GAUGE 
SOLID WIRE WRAP WIRE. THE 
MODIFIED VERVE10N WILL WRAP 
1'^ TURNS OF INSULATION 
BEFORE IT WRAPS THE SOLID 
WIRE. 

WSU-30 8.09 

WSU-30M 9.17 


EXTRACTOR TOOLS 

EX-1 14-20 PIN 2.11 

EX-2 24-40 PIN 10.75 

WIRE DISPENSER 

CUTS & STRIPS TO ANY LENGTH 
50 FT. SPPOL. CHOICE OF BLUE, 
YELLOW, RED OR WHITE. 

5.93 

TRI-COLOR DISPENSER 

50 FT. EACH, RED, BLUE & WHITE 

9.17 


Circle 254 on Inquiry card. 
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ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


WIREWRAP PROTOTYPE CARDS 

FR-4 Epoxy Glass Laminate with Gold Plated Contact Fingers 



PI 00-1 

P100-2 

PI00^3 

P100-4 

S100-ST 

S100-WW 






S-100 BUSS 

Bare — No Foil Pads .. 15.95 

Horizontal BUSS....... 22.95 

Vertical BUSS...,.. 22.95 

Single Foil Pads Per Hole- 23.95 

Solder Tail Edge Connector 3.95 
Wire Wrap Edge Connector 4.95 

APPLE 

Bare — No Foil Pads. 15.96 

Horizontal BUSS... 22.95 

Single Foil Pads Per Hole .... 23.95 
50 Pin Edge Connector_ 3.95 

IBM 

PBM-PR BUSS Lines Pads .......... 55.00 

GENERAL PURPOSE 

22/44 PIN ( .156" SPACING) 


P500^1 

P500-3 

P500-4 

50P-ST 


P441-1 Bare — No Foil Pads. 4 5" x 6" 

P442^1 Bare — No Foil Pads, 4.5" x 9" 

P441-3 Vertical BUSS. 4 5" x 6". 

P442-3 Vertical BUSS, 4.5" x 9" . 

P441 -4 Si ngle Foil Pads Per Hole, 4.5"x6" 
P442-4 Single Foil Pads Per Hole, 4 5"x9" 
44P-ST Solder Tall Edge Connector 

44P-WW Wire Wrap Edge Connector 


36/72 PIN ( .1" SPACING) 



PT21-1 
P722-1 
P721-3 
P7Z2 3 
P721-4 
P722-4 
I72P-ST 
22P^WW 


Bare — No Foil Pads. 4 5" x 6" 
Bare — No Foil Pads. 4 5" x 9" 

Vertical BUSS. 4.5" x 6" . 

Vertical BUSS. 4,5" x 9" . 

Single Foil Pads Per Hole, 4 5"x6" 
Single Foil Pads Per Hole. 4.5"x9" 
Solder Tail Edge Connector 
Wire Wrap Edge Connector 


9.95 

10.95 

13.95 

14.95 

14.95 

15.95 

3.95 

4.95 

9.95 

10.95 

13.95 

14.95 

14.95 

15.95 

6.95 
7.95. 


POWER SUPPLIES 



MODEL 1 >29== 

OPEN FRAME STYLE 
I MANUFACTURED BY SIGMA 
+ 5 VOLT 4 AMP 

MODEL 2 *39^^ 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
+ 12 VOLT 1 AMP 
-12 VOLT 1 AMP 


FOR SHIPPING PLEASE INCLUDE S4.00 FOR UPS GROUND: S13 00 FOR UPS BLUE LABEL 



DISKETTES 

5V4" 

ATHANA sssD SOFT ...24.95 

MEMOREX sssD SOFT . 26.95 

VERBATIM SSSD SOFT . 29.95 

VERBATIM 10 SECTION HARD , . 29.95 

8 " 

, VERBATIM ss SD SOFT . 44.95 , 


5V4'' disk drives 

TANDON 

TM100-1 (POR IBM PC) 229.00 
SHUGART 

SA400L 199.95 

CABINET FOR S’A" 
DISK DRIVE 

★ COLOR MATCHES APPLE 

* FITS SHUGART 

SPECIAL — 


MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 

Over SOO pages of manufacturers data sheets | 
on most commonly used IC's. 

Includes: 

* TTL 74/74 LS and 74F 

* CMOS 

* Voltage Regulators 

* Memory - RAM, ROM, EPROM 

* CPU's — 6800. 6500, Z80. 8080. 8085, 8086/6 1 

* MPU support & interface — 6800, 6500, Z80, 
8200, etc 


WE NOW STOCK A 
COMPLETE STOCK OF 
DISC, ELECTROLYTIC, 
MONOLITHIC AND 
TANTALUM CAPACITORS 


RESISTORS 

V4 WATT S'/o CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 


50 PCS. SAME VALUE 

,025 

100 PCS, SAME VALUE 

.02 

1000 PCS. SAME VALUE 

.015 


* 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


VISIT OUR 
RETAIL STORE 


HOURS: : 

M-F. 9-5;Sat 11-31 


PLEASE USE YOUff CUSTOMER NUMBER WHEN ORDERINC 

TER MS; For shipptn^ tnclDde S2 for UPS Ground or S3 lor UPS Blot 
Label Air Mems over 5 pounds require additional; sbippirng charges 
Foreign orders, include solficfent arnouht for shipping There is a SH 
minimum order Say Area and Los Angeles Counties add 6' ^ ' n Sale] 
Tan, Other Calllorma resident a add 6' Sales Tax. We reserve thi 
right to substitute manufacturer. Nol resiaonsibte tor lypographtca 
errors Prices are subjeci lo change withoul notice. We will match oj 
beat any competitors price provided il is nol below our cost 


5S4 BYTE Septeinber 
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4116 16K DYNAMIC RAMS 


250 NS 


8/$1 


ViSA 



APPLE* II COMPUTER USERS 
DISK DRIVE <299»^ 

* Includes metal cabinet 

* Color matches Apple ^ 

* 35 Tracks/single side 

* Includes cable 

* Use with Apple II Controller 

16K RAM CARD 

Upgrade your 48K Apple II to full 64K of RAM. 

Fully software and hardware compatible with the Apple 
language card and microsoft Z80 card. 

Eliminates the need for the Applesoft or Integer Basic 
ROM card when used in conjunction with DOS 3.3. 
Allows you to run Apple Fortran or Pascal with noi 
difficulty. 

Available as bare board, kit, or assembled and tested 
board. 

BARE PC CARD — $28.00 KIT — $59.95 

COOLING FAN *69“ 

* Easy installation. 

* No modification of Apple required. 

* Color matches Apple. 

* Switch on front controls fan, 
computer and monitor. 

Ultra-quiet, reliable fan. 

Completely eliminates problems 
caused by overheating. 

’Apple is a trademark of APPLE COMPUTER, INC. 



EPSON 
PRINTERS 

MX-80 
MX-80FT 
MX-100 

CALL FOR PRICE 

WE HAVE APPLE AND TRS-80 
IN TERFACE CARDS AND CABLES 

MONITORS 

NEC JB.1201M Meg""! 

[ZENITH ZVM , 21 *119“ 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWEFT 
ELSEWHERE. LET US KNOW AND 
WELL MEET OR BE A T THEIR PRICE! 

I SEE TERMS BELOW) 

* Computer managed inventory— 
virtually no back orders! 

* Very compelitive prices! 

* Friendly staff! 

* Fast service — most orders 
shipped within 24 hours! 


IBM* PERSONAL COMPUTER USERS 


MEMORY 

EXPANSION CARD 

k 64K- 192K, 

Full smgle-brt error correction 
circuitry (ECC) assures rel»ab*e 
memory. 

k Fully IBM hardware and software 
compatible, 

k Highest quality PC card. 
k Price includes: PC card, card 
guide, ECC ROM, and manual 

BARE PC CARD $120.00 


DUAL SERIAL CARD 
WITH GAME ADAPTER 

2 Asynchronous RS232 Serial 
Ports. 

* Game adapter port. 

* Fully IBM compatible. 

* Replaces 2 IBM Asynchronous 
Communication Adapter cards. 

* Price includes: PC card, Prom, 
Mounting Bracket and Manual. 

BARE PC CARD $60.00 


■IBM fcs a trademark of INTERNATIONAL BUSINESS MACHINES 


DELUXE EXTENDER 
BOARD® 

* For designers, experimenters, 
technicians, and service centers. 

^ Dip switches enable user to | 
isolate any I/O channel signal. 
kr Labeled test points for all signals. 

A All voltage lines fused and | 
provided with LED indicators, 

^ Connector extends from IBM PC | 
chassis to allow easy access. 

KIT $80.00 

'^Registered Trademark of Hurricane Labs 
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2716 EPROM 


450ns 


16K STATIC 


Prlvn* libtled C>tUomiK DIi^bI tij pf 
ihfl nmt rvim*ct«l pndaesn ef hie^Hl 

EkIi dlmlHtta 1« dguU* dHwLt; 4d 40 

Irm^lun Tg laau n *hI iii(l«d iin4i]iK llf« Each tUc- 
k«t[a I* mEtmiBctuPEd m 

And fif Bflui-M, a. pli^tiE lihrwT eu> ii JmkdMl 
with mn but ot dfflkdtiEa. 1U1D-CI>&((UH lOI J 
PlPUt IIMidUY hflOApulEC -or reqiiind a«ctW«. M 

Tin UBxu m.7i One tiunilt«f boicet ‘n.^l tl 


2732 EPROM 

SALE *7.9S 


SV4’^ DISKETTES 

WITH LIBRARY CASE 


Your Choico 

SCOTCH 

MEMOREX 

VERBATIM 

r 16 Stctor 


STATIC MEMORY 


Upon roquostt all dHvoa are sappUed wiUi powoi 
connectors end an« mnnnat per order. 

230 irolt 50Hz. S” add 150.00 par drive* 


ZTl)8-4Sl3ns fih 
ITlS466nf 1«k 
Z716irMS.450ni 16A 
ZS1t4S0>«M m 
r}2-35ans 1«h 
^732-450(19 1«h 
i5»-45&ts 15k 
?7B4-4S0ni 54k 
2712^450(11 tm 


Eight inch Subsysfen 

Two OlvetU aai disk ditYes with power supply, 4” oxhousi tai 
complde In dual enclosure with al necessary power cablei* 
Deci^menlilloti Included 511 Lbs. CAL-ZB01 
Signal Cilrte add ^35.00 WCA-650D 


ISO-BAR 

Noise Filter 
.$it095 


BOHY MCN nSKETTES 


SPECIAL 


Upon Roque&t 

Seagate Compatable 

7.5 MEGABYTE 

Winchester Hard Disk Drive 


ll AVERY 

LABELS 

ESj *14.95 


'•1)“' fTpfl EiKh KKJ* 

DlSf n.lE ipi.-Bfi 41>.4Q 

OEUS r«nilE 7*25 3.04 

UK twwl l.!l4 Lja 

UAlSf KIHifi 4*34 Z-ia 

DAl!v5fwT^.]E 3.3^ 3.10 

I7A hwd Irt- JhBC 1.35 

DBiiP mil* 3.90 3.99 

PB 29S r.iDAi* a*3j yn 

US Iwod 1{P l.» LJ5 

PCXIP mfip 4*H1 4.Qa 

DCHTS IeiiibIb S.MI ^79 

DC boos ifP 3*35 S-M 

UDarffP tamit 5.59 5.1n 

DtQ»DS CEinai. S.45 i.QD 

DDM> haod 2^3.99 7.40 


SWITCHING POWER SUPPLY 


CONRAC 

MONITOR 


kAtMulaeliirvd by n.upu«.r by uii- by DliibLii kn tli* Uytyp* diiiy whi-.l 
prkntcf. TrLpl#- nirtputA, i V* 4 Aj»]i^ Lf V 1- Ajnpi -11 V 1 
IniuE 1177219*. DPA*I5A b Ibi. 


Krq,ul»i re^r.l* (lortsontil .nit rr-rtlc.] 

■yiK. Sdn|l* 13 volt viTHply. Jistgry dbw ■nFplu.t. 


TOIL FREE OIIDEII LIKE 

<800)421-5041 

TECHNICAL RCALIFORNM 

(213679-9001 


AU tTU'f L'limsthfli" BoltJ by Ci'iUrnirui.i flifpliil is pri^nitutn ^radc. 
.SHip^sLiim First live puurida frJ*00* li^ni'h .idYtitioMLlil it. 

J>^ori'lp'P5 oinimi: H.1% tihippiaH* ir?tc-(]RS will bi’ rcfiindril. 
frustflt'uls; afJd -I'lti’H t.lXp TOIJ'- rkKl*4Flxra|^cd* 

rlpcii iT.L-roUrit>i oKtcDiirii !<■ i.l.llf yupp^rtt'd rdij(j*i CLrin.il ingtlliltiDU 
• lALiJ I'uiiYpriiiicTs wtlh a " HIrnu|;'’ lJun ft. lirililHlfr^rt* 

Wn rt-hnUHo: f 5f»UH laj^li’wiAdcl Rlvd. ViLiilorn Jjy .i|)pointm(’nt* 


SCOTCH 

744-0 

744*10 

744-16 

*26.50 

MEMOREX 

3401 

3403 

3405 

26.50 

VERBATIM 

5Z5-01 

525-10 

NA 

26*50 

DYSAN 

104/1 

107/1 

NA 

39.50 


SCOTCH 

745-0 

745-10 

745-16 

42.50 

DYSAN 

104/20 

107/20 

NA 

49*50 

DYSAN96 

204/20 

NA 

HA 

59*50 


aieeli Skfi Shyli DtntHv 

Slngie SWo DtuMi Dwiilty 

SCOTCH 

740-0 

Z^M 

SCOTCH 

741-0 

39.0Q 

MEMQREX 

3040 

29.S4 

MEMOHEX 

3090 

35.04 

DYSAH 

3740/1 

39.$0 

DYSAN 

3740/0 

S7.50 

Thiity Twb Swum 

DiiJbli sUi DbiiIiIb Uonilty 

SCOTCH {740-32 129.50 

scotch 

743-0 

47.50 

iHlih Him dwWtYki 41* 'uak 

rtiftnUbtiYCiAta IN ir l.lt 

iXitM m Tin M!r(M«iin f%- 11 JO 

AMhi rn tmi uy 1 - n.iis 

MEMOREX 

3114 

39.50 

DYSAN 

3744/ZD 

44.04 



r 

nevvTT"? 

OLiVETTI 801 

Bght Indi Disk Drive * 

. , ONE ^ TWO , 

1 

s 

TEN 

★ OLiVETTI 801 

Single 

*319 

309 

29' 

* OLiVETTI 802/851 

double 

425 

419 

41 ( 

SHUGART801/R 

single 


385 


SHU6ART851/R 

double 

525 

495 

All 

QUME DATA TRA(a< 8 

double 

525 

495 

475 

* The S“ OHvetti drives are aprox. W wider than the Shusarl 

i Five Inch Disk Drives 

OLIVETTI 501/400 

single 

199 ^ 

185 

17J 

OLIVETTI 502/451 

double 

235 

225 

21J 


stwBirt aotn uKDE^aoi 

>119B 1 

ubEfliaoz 

CALSaUl 1 

ShuvjrtisiR Msorasi 

Tasu 1 

ULine QTU 

MSOaOT 1450 1 
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MICROSWITCH 

ASCII 

KEYBOARD 


HEATH KITH 17 

SUB-SYSTEM 


riir j[ ^ I T L* Ihf Bttnr 'iiiiLt 

foil h-ivr A 

til*' nFFtth Kki riiBLoy; Diir 

YiMJr Z.'N or coinputcI I UiLlt mnLnLr 
pwwiT Hupirly «Tir Prrk-ln'-F'l>n*r/Wi 
rti fh rlrlur. S»iirr niUI.»*t uiwl tiBLli f* I 
riii^Y Ht-Lv*. Ulrit|t«i:l kuifiplyi. HY 


Four Slot 
Backplane 
Assembly 


SHUCART 

SA-4004 

’995 


HALL EFrECT 

SI KEYS 


TM,* IfuivR-yurEU ^l'l 1 rnRHFtti-li k*Yli[UFil ltj.M l¥e'i'in 
ri:'(*n.ilY pRircliiKEFi rniim Ur* Cnt lUvliiDD ol l>rRr 
S«t|^]rr^ Eairh 4r<inl>lir-t 411 IrLeK TFll:nlilll1.y 

Hull ITWrirt' Kry". OmIif'I' ♦■'YI’h M-l p*riiit*l A£Cn 

Allni *V[it RlKllrr. littf -BllBIrt * lb*. 


M M*,libYlr iiliuiArt 9A44104 hird divk drLvt. 

^14 t^Sl'lH tsch |« hhipptpl iB |4«lBfV **4tri^ 

< iigilj'lTirr, IS Ih*. 


APPLE 


I ms privn 13? OOiOII vrttti |l<E||lila IS" DVBI 
ID&PI3KG 

lu.innHS[nBnn Tsllv IBOS 300 cp« vBfIdI MAN -rSOS 

WOflD PROCESSING PRINTERS 

MECTTlCStfiaj/SBC ftiiniWt. 3Bfonly hlEiC'TTIQ 
NEC??.* iims 8t «t»w* par'|ll«J only MK-TT® 
hEcsm iflrm is- nec-ssid 
bia'SlD 620fl1Q1 2S seriBJ Ofll-Cffl 
'Liquid G30 40 cnB. EBPil DBL^ 

Km'tn Cnrar*B TP-1 d»sy wtiBil parsllil SCHTP1P 
Ismirti CardiLB TP-1 diKV SCM-TPiS 

E-o1l>*r HHII eUllv *hMl ptltuir 9»t3i^\H BTH.HflfP 
iBrolhor HP11 BSfilt WterlBCt BIH-HPIS 
DIsbIo flSD On.431} 
blarwrlisr F10 fiSHal PRO-FIOS 
ISiBfwrItBr FlO paratW PHO-FlOP 


7finf1li J!l?1 graait ohosphor IT 40/|0 colbfflti iwilciv 
BMC liA OfMB phOBpdpT t5 Mhi. mnpKHH VWtb 0MC4ZA 
BMC t2E)« urttn phM«lxir 30 Mbn bi^lti ntoAjlihi BMC-t2£M 
NEC JB1Z01 a^ABl^ pl^pbcf M Mhr auninsil vidsu NEC-JB12Q1 
NEC JB<3^ oraarv pbospbar cuminBfqiAl yrsds cwnDQiil IIEO-IJfiP 
Motorala 23r upsti Iranna l]lk,i’whitfl caiiKposll: dAg MOT-GWS 
MplQrola IJ" Diisn liims tHk raqif SI bOf I tyUE. A pOM WOI-aWT? 


OCS-TFIO 

CCtTTai 

ocs-Trao 

cca^Tin 

CCS74fiM 

ccs-TMa 

CCS'78110 


ConiAC Opw N-flimf fsauuas nary tync A bwsr supfply COAI-BWm 

ICXOII 

NEC JC1201 GOPposit ooFor NEC-JCia i 


OCR READER 


- Direct Connect 

'MODEMS 


A4>JTJrA CwMFrtfi 
x-imCDmt'DF Card ibr bbr lysiem 
MICRO SOFT 

MicTdsal ^-Sfl'CPU card 
Mlcrflson IflK AAM wrd 

VISTA 

Vina r biSnlrMIsT card 


ftlSPLAtED ASCII OUTPUT 


lifAND TEST OOCUnCNT 
HDiaOlL^aOl SEW- A 


Mkcrp Sd ibtli 0rlve canlroli« 

FOURTH DIMENSION 

SuilSf Otrin-aB IrlCk Ap(i<s SA 

SORRENTO VALLEV ASSOC 


TWi ftHtr I* tbi 

■i VDur l□c■.l &Hri, AmbuLlcar C. 1 

ItiBie unsli can bv u*R4t far LnmiElnit c 
TrPln rrtifrRr-ri tflivai'C**. ifttrcki and ctF 
Tni*rraL-*< a tit asCU piratiai i*ith ■" 


^Ublt sidid. single densdy dDcikuTlBr 
Single nt diMbin Jiifeil. dflnUM dertiiiv 

ADVANCED BUSINESS TECH 


OTtflrul acquLilttan ai till 


TOLL FREE OIDERLINE 

1800)421-5041 

TECHRICAIRCAUFORNIA 

(213)679-9001 


-All meric.JmnrflBf >Dld by CaJJJdrnia Digital lb premium gradRi. 
ShippliTig; First ftvo pLJunde $3»O0, Each additianaJ $.50* 

Foreign orders!: 10% ahlpping, Exccas will be refuTided. 
California reside rtt^ add 6^'Jti Bales tax. COD'e diBcourHgedi 
Open accounts extended to Btat.c supported educational Institutions 
and companies ivlth n "strong'' Dan Be flradstrfeet. 

Warehouse: 1 $609 Irtglewood BLvd+ Vjaitore by appointment. 

























^ BT 2852* MICRO 

IVP.^I. SALES 


I 


15381 CHEMICAL LANE ★ HUNTINGTON BEACH, CA 92649 
(714}89P2677^ 


XOR Z-80 CPU 


$255.00 A/T 


2 Serial/3 Parallel Ports 
On board 2716 PROM 
Z-80 CTC Optional 
Software Baud Rate 
Memory Management A16 - A17 
Serial I/O Cable 2 Ports $32*00 




★ SPECIAL OF THE MONTH ★ 


ASCII Keyt^oard On board character proM 
2716. ASCM inverted data output wilb doc- 
umerttatlon +5V @ 500 MA. 



- 


ONLY 

$39.95 




XOR DSK 


★ S’100 SYSTEMS * 


S-100-1 2 


Complete 12 Slot 3 
boa rd com py te r w it h 
Z‘80 CPU, 64K Dyn¬ 
amic Ram, Floppy Disk 
Controller and Disk 
Drives including 
CPm\ 



With 2 801 Shugart 
With 2 851 Shugart 
With 2 Qume DT8 
Less Drives and CP/M* 
Cabinet Only 


$2250*00 
2500*00 
2450*00 
1 350*00 
250.00 


AU of the aljove mdude Drive MoufftPiate Pius AC and DC Cables. Some 
assembly reQUired, 

'CP/M is 9 TTBfS^mark Qf Diqitai pB3»arch 


S-100-4 

Complete 4 slot S-100 computer. 
Perfect for word processing, small 
business accounting, inventory con¬ 
trol. etc. 1.2 megab^es of storage 
capacity on two 8" floppy drives. (Ex¬ 
pandable to 2*4 megabytes using 
double sided operation. 



4MH2 2-80A 
64K Dynamic 
Ram 

2 Serial Ports 
50^19,200 Baud 


3 Parallel Ports 
(8255) 

Steel Tan and 
Charcoal Case 
Includes CP/M* 


SPECIAL 

INTRODUCTORY 

OFFER 

$1595.00 


Complete, feedy to ahech 
Tfifmmar and Printer 
{Olfers end? Sept 30. 1982] 


With WD-1795 Chip Set. 
SS/DD 5" or 8” up to 4 Drives, 


Dual 50 Data Cable - $35.00 


XOR 64K 


Dynamic Ram with 4116 
2-80 Refresh Timing 
I/O Port 40 Bank Select 
4 Layer Construction 


S-100 MOD KIT 
by XOR 

For test or systems applications. 
Complete S-IOO 12 Slot Main- - 
frame with Disk Drive Power Supply 


Unregulated 
+8V @ 30 A 
±16V@ 6A 



SPECIFICATIONS 


for 4 Drives. ...^ 

^ Regulated 
+5V @ 6A 
-H24V @ 3A 
-5V @ lA 

$199*00 Kit with 6 S-100 Bus Connectors 
$255.00 Assembled and Tested with 12 Bus Connectors 
$15,00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6” x 10" x 18” — Shipping Weight 25 lbs. 


★ DUAL DRIVE SUBSYSTEMS ★ 



HORIZONTAL 


Your Choice of 

Dual 8” Drive Cabinet 

with Power Supply, Fan and all Cables 

-1-5 @ 4A • +24V @ 3A • -5V @ 1A 



VERTICAL 


Assembled and Tested 
With 2 801R Shugart 
With 2 851 R Shugart 


t 235.00 
975.00 
1225*00 


★Cabinet Only Speciaff 
With 2 QUME DT8 
With4TandonTMS4S'1 


$ 69.50 

1195,00 
1995*00 


CABINET 

With Power Supply 




for MINI 5" or WINCHESTER S” 

+5V @ 4A • +12V @ 3A • -SV @ 1A 


Assembled and Tesied 
Cabinet Only 
With 2 SA 400 Shugart 
With 2 SA 450 Shugart 
With 2 SA 460 Shugart 


$149.50 

59.50 

595.00 

850.00 

950.00 


UNIVERSAL 
POWER SUPPLY 



$69.95 


Far Big Board, Apple or Aim 65 
rsv & 3A 
-l-I^V ® .750A 
-1?V p 750A 
-5V ® 500A 

Dimensions- 4" x- 4" x 11" 


DISK DRIVE 
POWER SUPPLY 



$59.95 


For 3 8" or 5" Sbugart SOI H or 
8S1R Qume DTS witti DC 
gables for 0" 

AC cables For 2 drives S7 50 
Dimensions' 4" x 4” x 11" 


s -100 

POWER SUPPLY 



$89.50 


+av & 30A 
+l6V(a 6A 
-16V<ei 6A 
PC Board Design 
Dimensions: 5“ x 6" x 11” 


s -100 

CARD EXTENDER 



$12.50 


KH with a1F parts, 
tusRd power lines 


8” FLOPPY DISKS 


SS/DD FOR 
S-100-4, S-100-8 
S-100-12 


Fantastic bargain for our 
Speciat Cusloimrs! 


$29.95 
per pkg of 10! 


Guaranteed to work 100% 
double density on our 
system.!! 


A&o , 











































California 

Computer 

Systems 

* 2810 CPU 

* 2422 Dsk Cent 
► 2065C64K 

* 2200A Mainframe 


€ 

Only — $255.00 
Only — $330.00 
Only — $320.00 
Only — $475.00 


CCS Apple Boards 

Call for prices 

CCS 2200 System 
Tested and Assembled 

Only— $1,625.00 


★ SPECIAL* SPECIAL* SPECIAL* 


CCS SYSTEM 2410 

-FEATURES* 

* DMA Disk Controller 

* 2-Real Time Clocks 

* 2-Seriat/1-Parallel Port 

* Hardware Vectored Interupts 

* Supports C/PM, M/PM, OASIS 

**-Comes with C/PM"* 
only-$2,100.00 


CONTROLLER BOARD FOR 8'and 5" 
DRIVES FOR THEZ-89, Z-90. or H-89 
COMPUTERS.... 

Comes wtCPM 2.2 on 8' and 5' 
media ....Only $550.00 


SOFTWARE 


ASHTON TATE 


dBASEII _ __ 

.$560.00 

DIGITAL RESEARCH 

C BASIC.. 

.$118.00 

MICRO PRO 

WORDSTAR .. 

__ .$275.00 

MAILMERS... 

.$115.00 

DATA STAR. 

.$265.00 

SUPERSORTt. 

.$190.00 

SPELLSTAR . 

..$190.00 

MICROSOFT 

BASIC 80. 

_$290.00 

BASIC COMPILER .... 

.$320,00 

FORTRAN 80. 

.$400.00 

COBOL 80. 

.$600.00 

MACRO 80 .... 

.$165.00 

SORCIM 

PASCAUM. 

.$320.00 

SUPERCALC . 

..$235.00 

SUPERSOFT 

FORTH... 

.$170.00 

SSS FORTRAN . .. 

.$215.00 

DISK DOCTOR. 

.$85.00 

CCOMPILER...... 

.$175.00 


WE HAVE COMPLETE 
LINE OF: Apple II, 
TRS-80, IBM, and 
Heath/Zen Ith add on 
drives. 

Call For Price! 


Q 9 ^ MICRO 

. SALES 


11 EDISON DRIVE * NEW LENOX ★ ILLINOIS 60451 
CALL TOLL FREE: 1-80(F435'9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815^85-4002) * 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
$3.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check to clear before shipment. 
15% Restocking Charge for Non-Defective, Returned Merchandise, 
Prices subject to change without notice. 


FEATUI^ESS 

TERMINAL 

Feather Touch Capacitance Keyboard 


S-100-8 

including GP/M 2.2* 

AND WORDSTAR® 


aO Key Standard ASCII 
PLUS + He* Keypad 
PLUS + fl Special Function Keys 
PLUS + 20 Screen Editing Keys 

SO ROC Type Screen Attribute Set 

Half intensity 

COMPUTER 

B Slot S 100 
S4K Dynamic Ram 
4MHZ Z-80 
Double Density Disk 
Control ler 

Rrogrammable Baud Rate 
PregrammabJe Keyboard Set 
Serial Printer Port {150-19,2K) 


WITH: 8" SS/DD Drives Only $2850.00 
5%" SS/DD Drives Only $2700.00 


CALL FOR 
QUOTE ON 
DIFFERENT DRIVE 
OPTIONS 



WrOnEKTAR IT U TM p( Mici'uprQ |nc - CP/M 3 Z n TM tj-f UjflKiH FTinaafcn 


MONITORS 


PRINTERS 


1 BMC MONITORS— 


1 W/GREEN SCREEN 

.$ 95.00 1 

1 ZENITH VIDEO MONITOR— 1 

ZVM .. ... 

.$145,00 

AMDEK MONITORS— 


AMDEK Color 1 .. . 

..$399.00 

AMDEK Video 300. 

. ..$229.00 

w/Green Screen 


OISK D 

RIVES 

• Shugart SOTs .... 

.. $395.00 

• Shugart 851's .,.. 

_,....$575.00 

* Qume DT-8's ..... 

.$540.00 

• SA 400. 

.$230.00 

■ SA 450.. 

.$340,00 

• SA 410SS96TPI .. 

.$375.00 

• SA460DS96TPL. 

.$425.00 

• TM 100-1... 

...$230.00 

• TM 100'2 . 

.$340.00 

• TM 100-3 . 

....,..,..$375.00 

• TM 100-4.. 

..$425.00 

TANDON SLIMLINE 

• TM 848 -1. 

..$480.00 

• TM848-2. 

__ .. .$550,00 


data 


systems 

1 CALL FOR PRICES | 


C-ITOH 

PROWRITER. 

... .$525.00 

C-ITOH F-10 

40 CPS . .. 

.. .$1,500.00 

C-ITOH Comet II .... 

.$810.00 

132 Column Printer 

9 x7 Dot Matrix 
MPI-88G. 

... .$600.00 

EPSON MX 80...... 

.CALL 

EPSON MX 100. 

.CALL 

Anadex9501 . 

. .$1,235.00 

Graphic Printer 
OKIDATA 

82A.... , 

_$465.00 

83A and 84A ........ 

.CALL 




Apple 8*' Disk Controller Card 
■ ZVX4 Dual Density, Single & 
Double Sided - Auto Boot 

• Disk 2+ 2 Single Density 
Single or Dual Sided 


.$395.00 


.$300.00 


TERMINALS 


Adds Regent 20 ...$570.00 

Televideo 910 .. $575.00 

Televideo 912C .. .$665.00 

Televideo 925C .$740.00 

TelBvtdeo 950. $950.00 

Ampsx Dialog 80 ...... _$895.00 

Zenith Z19 .$745.00 


















































































MICROPROCESSOR COMPONENTS 


STATIC RAMS 
la 

‘ i<5niK}ai(ir , 

I'lSteJLT. 
445 db§ am 


Z5SDi* 

» 1V?4x] 

H 1K4ji1 

II 25G(i4 

11 

\i 11124114 

It 1113414 

tl 11)24^4 iTMns] 

II 11124114 20Dna|LP 

tl 499^ s 1»r«| 

n whhi nhHi 

II 1CS4;i4 miDSj. 
tl 4fi9«i1 45011*] 

Tfl 10241(4 4{iffital|. 


1.4 


44»(U l.f 


24 2ll4&(a 
HiifinetP-4 24 aom 
11 lltsl 
It ?5ta4 
tl 254 h 4 
II 1024x1 
tl 1024x1 
II 11x4 
II 250x1 
11 2»4I 
II 1IK4 
II 1024x1 
11 l|S«4 


(HI CMOS 105011 ’. 


4^ CMOS 
4501* 4044 
»aii3] CMOS 
200(14] L f CMOS 
Uns) 3101 
250(H] CMOS-10551] 
2»(4J CMOS ’ 
250(HJ CMOS 11 

{fflowlr 
asneir 

rSDna 93*10 
iKhii 3J4tt 
l35fHl HOT . 
fWHl D-C f»415] 
l^ra'lD.C. r^4S2«9] 

EPROMS 
2Hwt 

" ^ 450111 . 

$1400241 
271B . . 
KIIIC2592 


Zl 20iSx8 454)113 
24 2MSxfl ISdnB 


2,H5 
Its 
2.M-l/1*.iS 
2 49-1/10.35 
2 49 - 1^11« 
Z 95-1/19 95 
39$ 
4H 
■ 35 
39$ 

3.95 
4.35 
495 

2.95 
• 9$ 
2.K 

3.95 
3.95 
3.95 
395 


rtLSOO 

74LK)T 

74L902 

7*1503 

74LS04 

7*1505 

741.501 

74LSn 

74LS1D 

74L5T1 

74LS12 

74LSt3 

74USI4 

7*LSt5 

74LS20 

74LSZI 

u\m 

74LSZ1 
741927 
74LB2S 
741S30 
74IlS 32 
741S33 
74IS37 
74L93a 
741S40 
74L343 
741947 
741$4« 
74LS49 
741551 
741SW 
74LSte 
741S73 
741974 
7419 J5 
74LS76 
74L97a 
74UH3 
74LSfl5 
741586 
74LS» 


744.692 T4 
744.593 II 
741595 14 

74iS9i 11 
7416107 II 
7415109 II 
7411112 19 

7419115 14 
7411114 14 

741fi22 14 

7415125 II 
741S1S II 
FlLSliS tl 
74LS13? tl 
74LSt33 II 
74LSt» tl 
741.5130 11 

74LS139 14 

7419151 11 

74US153 11 

74L9154 » 

74L5155 11 

74L9iSi It 
74LS157 1i 
74L5ISi It 
7419100 It 
747^101 II 
7449192 It 
741,1105 II 
74L$194 14 

744.5105 11 

744.1166 16 

74L5169 16 

74L5170 II 
1419173 16 

74L5174 11 

7419175 II 
74LSl«t 24 
7416190 II 
7413191 It 



MICROPROCESSOR CHIPS 

ZHtCJtOC] 41 I:4(U|MK3SHN|L3 MIHz] 

ZWH i7ai]-lj 4« CPU I MKjeSON -4114HH7] 

COflMZ 4t C-PU 
2650 4a HPU 

iDMZ90tUK 4« CPU-4'1ii|i1«[C(r(.T«<v.erl 
MCSOSOe 41 Mf>U«70K6r6544bVlH[n«I1 1 
M^>U-*^>i1 (flllHi] 

CPU-Sol eb9]6-tiftM26lili Am] 

CPU {54 bM RAM] 

CPU #7aHlC Micro IMHarfllH 
CPU 

liPU - IB-WI 

MICROPROCESSOR MANUALS 

M-ZH ll«f Mtnull 7 SO 

M-CDP1992 ll»4fM»nj»l 7 SO 

M^ZKO tfsir Mi((Uil 5.00 

eeoo/6800 support devices 


3.95 
3.95 
2 25 

3.95 
225 

.4 96 
395 
295 
t.K 
.9.95 
79.f5 
T» 
le 

1.95 

2.95 

5» 
4» 
166 
t4 65 
19 95 

1.96 
595 
.1.66 
14 B 
il.H 
24.9^ 

5H 

.59.95 


4« MlMt 
^ MPUid 

i2«i«9tel!AM 
pwmiwfiitmw Adifd rkPciazDt 
24 Prt(^»7wi*miti4Cw(i*t/ 

24 >l724i!fl‘WI AOM rMCHUO-t] 

MyndtftHHu*Cmn JKMfdw 
.. 5iiii[iBvw»Sin9tDaiiliwr 
24 D'-HnbtMDtOiWMDDHt 
" 2406M MthM* 

DwOFlHIitnii liHH tMC8r26l 


4.16 

765 

le 

4 95 
15B 
fa 65 
485 
575 
t.K 
tZB 
2» 


MBO/SMOA SUPPORT DEVtCES 


a niriniHd^outpur 

Privily MBfrulil OiHKiql 
■hDirK^DOHl 8MI QiivW 
CiqcM Gfnnalsr/llrKM 
aitOrtvH 

Sfilmi Ca(tlToJ»p-/ait triwr 


I/O EPttiiWf r*r lesirto 
4l Ax^hriKKKia Cdihi. tjnw 
2t Prea.Cwnm.l/iDfUSAAn 
24 P(fljl muniJTiTi^ , 

It Pr-og. 1^ |Pt1] 



2t Pipy. InMrrupiCenlitf 
ID Pmg CRT ContrislB 
0 Ptaa KwnwO/Dn^ 

21 

» 6-«iai-4Hr«l!^Htttoir 
21 MiltB('i)intlkBrilhciftnr 
Z6 O-U ai-AmcliMiiOKitntr 
» OtbllUllClWt^ifieiHrRlDrtvvi 

29 OcbJ LilEtiitf Prtiihifii Imif 


395 
2 26 
365 
2 25 
2 25 
2 25 
119 
446 

a 61 

16 65 


4.49 
7« 
666 

26 65 
366 
9 65 

3.49 
249 
249 
4K 
4.96 


OYNAMfC HAMS 



iioa 

4077 

4IISH^2 
4i1»-3 
IIIgTH 
liWA 2 

IMl5z6t 

WU520Z 

U«53n] 


II 1024x1 £1..... 
16 40«ii i|2Uh 
1i I0,3»lxi IlSOiH 
1i I6.3WXI jzaOlH 
11 ioj»4ii nsoH 
11 S.SOlit 200n* 
It ict2«i 1300(13 
S 2D<a(1 (365(13 

11 lOSfr] (250Hj 
23 40«ti (200(13 


II le.swit :.. 

It S192i1 izOOKI 


246 

.2.26-l/lO.B 

I.96-I7H.B 

1.49- E/10.95 

8.86 
49- 1/1.« 
46-1/1.95 
10 Z,65 

3» 

.2.2S-1/10.B 
1.95-E/14.95 

1.49- 1/10.95 

1 m 


74S1B6 

745267 

7*5266 

74S367 

74S471 

745473 

745473 

74S474 

74S<75 

745471 

745570 

74K71 

f4S5S 

745573 

I2S73 

HS111 

B2S123 

t2SlZG 

125129 

I2SIX 

I751& 


PROMS 

16 364 PROMO C (KJO-ll 

- - PROMT5.1636r-1 

PfiOM T S. [633M 
PROM Q.C. (560Q-I 
PROMTS. 10306-1 
P«0M T,S, rSSiR'l 
mM D.C. 63411 
fHOM r.S.-|I]«M7j 
HDUa.C. (834(71 ... 

1IH*i6 PROMTS. ^BP3*Se8) 
H 51&-4 «10M0.C.(63*J 

16 11^4 mOM T.6. fOKlO] 

11 1024914 liWU 0.0.(03521 

- !(l?4i4 Pfl0tlTS.i«Siil7| 

PABMOC (2751111 
PflOM 15.12/315] 
l«tlT.S.IZ7519] 
pqOyaC. [275211] 
PHOMT-S. j^ll 
PBOMOC.^d 
PfiOUTS |t^ 4§0T1 
PAOMO.C 10S1»] 
PH(lilt.5 (laSlII] 
PAOMQC {ISIS*} 
PWMT.S. (KStK) 
PnHIO.C [125150] 
PAiMr 5. (1251611 


IB »6ic4 
15 32x1 
15 25611.4 
20 25BiB 
HI S12>1 
» 112x1 
24 512x8 
24 512x1 


112p1 

32H] 


512x4 


ID2IXS 


fits 

4.66 

4.95 
.4.95 

4.96 

6.96 

2.96 

1.95 
4*6 
4*6 

2.95 

6.95 

2.96 
3» 
2% 
SB 
9.95 

9.95 
9.» 
9B 
9.B 

19.95 
19.95 


NMOS READ ONLY MEMORIES 

MCMMTH3P 24 126x<bc7 xSCll SUM w/Eiew: 13 » 

MDM&BTIDP 24 121x6x7 lUh S|^ 1 PtftLxa^ rz 50 

MCMeSTSDP 14 1?5x3ii7WiX ^nfCtur 6Ati (3 U 

DATA ACQUISITION 

DC10 MraiK* OC/OC Codwn. + 5V to JSV. 2.95 

uairv 11 Roqm Del! Asad MOP Systoto ., 4.65 

MC14UL7 II TI>c1VAC(iinHlcr|MC(W 
UCt4Dlt8 It 6-MIl/AC(MTi«1a|W:0Ka|.-Cltj 
U=1«-1I]N II U/Xi«4*lA4tti4Fin[r?!65k 
AFlIMCi 14 1xw5iTisHUto»e(|ii07tow 
AF122'1C7 M TmATDniiiatiSwdFitv 
iwmn - ' ^ 

IMQ34Z 
UiU57 
U3iiPt 
tF39W 


ROM'S 


liMXTCaHl 


HWiSwdFiti 

TMpf^dtTiartahm 
I JFFTliUPJtqpfcito . 

I linglilrHSlA/iuftn 
TcnpCsns Pin: RM.I 5Hfni/C 

» 6-BNA/DCar^|llsir 

II O'HD/ACanwIrlOTtiiLlr 


296 

6*6 

19.96 

16.15 


MKUIP 
UCIGQEI 
mCKM 
IMC1W*I 
QfcCIBW 
0401222 

canisiN __ 

AY-5-1013 40 JQK BMin 


24 1&4ID/AEMV Htm Cmv It 
2ft IMAD/ACtn* Mipxi C— ^ 
II ID^bllt/tCvwtirlt' 
tl ID-MD/ACviwIwI^ 

II l2'lllfl/AC(in»(1ir|Q. 

15 t-DiHWftMidpi&iM 


lEI^ [V AT) 

ir[t»t(Lk(1 
K 1^.2044 Ln 
rlQ.ZDHLki I 


t.lO 
.3.15 
5.00 
3.46 
1 » 
4.49 
*.» 
13.95 
7.95 


l.B 


SPECIAL FUNCTION 

I Dii#UC5Ci«d(CXTvrf {5WZl 

-. t Du#MOSCitx:l([H«ri5i42-j 

lti5i77ii('E 4 F4i|i)r[]W(Caii((ia»(>f 

tItSZBiA a Ctfiinuw^ Ctxti 

l3M»15/it It HknopncMur WTitvCud 

UM5B1741r 1i UOB.CarillklttitTPTifl^L 

C0P4CI2M 4 Mi?KV«n«Kw/14 dHlllUW 

inft &iKl LEC Oln 

C(?P*a2Wt 4 MiciQpnHfiww/Oi dQHAXM 
>1 UPKt Lilt Ddn wm BdSf III 
ODPtlWf a OZ-MgtnCFXid OvriTH-pnphg 

TELEPHONEfKEYBOARD CHIPS 

AY-5-*10(I 1| PUHi^W5BIlTH(^I>^nnB^ltollf 1416 

AY-592« It ttMmirrDyr 1415 

AY-5-aGOa 14 CMOSCfiKliDiiHfiHr 416 

AY 5h737t 40 ICA,UWd liurifr [IS 1*f2] *» 

HPD1&5 24 (£4,11(1*4 lecWtr(.10 i*Y* *« 

74^ tl KfftXlPdlEi^XXMrritlVl/i 4 49 

7*C*23 lO ii(V|fa(im5rn)ilirr.ZEliniYit 4.95 

MV5311iM It iHitfiTMDalir 5 95 

MM531«W a PtatiMRHiPiUMl^f_4 j« 


2 41 

165 

lifts 

RS5 

1% 

7« 

S65 

565 

3 PS 


BUY NOW... ,oUFD! 

PRICES SLA 

r *■* Shipment in 24 Hours 


mmm CONNECTORS- 


2S Pin — P SubminlBlurfl (mesta RS2SS} 


^ - wssmm - Tw 

IM26I «)Ct)It||ttZ33] rm 

ftBtPp.ia Pltt«1ll9n2|lllr4Wi44xtH4 

DH122f'1 C»L£CI2VnilwH2SPirWai T.B 

Pull-PRlMAAgto-KItainM I.B 

tcctn-imdM^t-PCMHni %.n 

ft2ft41M HxM UiHi tox H25 ShHi CWtiHtan 

[Udncpncivlg pvnMI It M 




SoldBr EysFatTWIrs Wrap Edge Card 

PhUlx JlCl(ll4CB| IB. - 


15/3DK 

H/3Wf 

watt 

«/44K 


1S7M 

ivn 

12/44 

a/44 

V/tB 

a/i4 

n/*4 

tt/ifio 

tt/ioo 


IsMir^iaH 

Linit 

MW (pniOezsi.nii'.rai 

W«l Wrip - LMI 3 
MRtl Wtlf - Lml) 


1C SOCKETS 

For Sockwl Requrredn S»b Column AllerThe 1C Pari No. 


LOW PROFILE (TIN) SOCKETS 

_l-2*_B-49 56-103 

6 (Jtn LP .17 .H 15 

M pin LP JO .19 .It 

U cm LP JZ JI .» 

IB Oirt LP .» .38 .ZT 

»pmLP .34 .32 .30 

23 pin LP .37 .36 .» 

24 pin LP -18 ,3T .» 

a pin LP .45 .44 .43 

X Oln LP .» .59 .68 

40 pin LP .S3 .62 .OJ 

— SriOwOiit SlxnJtHl Tfn a Qa4d Alap — 


WIRE WRAP (GOLD) SOCKETS 
LEVEL #3 25-49 aft-ipa 


6 pin WW 
jflpm ww 
14 Pin WW 
li Pin WW 
16 pin WW 

20 sm WW 
22 pin WW 
24 pm WW 

21 pm WW 
36 pm WW 
40 pin WW 


Lit 

1.49 

1.39 

IM 

a.it 

2.29 


IM 

I.X 

LX 

1.53 

L*9 

2.0t 


LZ3 

1.14 

1.9 

i.rt 

LB 


f 10.00 Minimum Order ~ U.S, Funda Only 
Calircxrnle Residents Add &Vi % Sales Tax 
Postjige -- Add 5% pltia $1.50 Insurance 
Send S.A.S.E. for MontMr Sale Flyarf 


Spec Sheela -- 25c each 
Send eac Poslape for your 
FREE 19S2 J AMEGD CATALOO 
Prices Sub^Bct In Change 


^ Call for 
oyaniiiy , 
. piscoi/ni* .^ 


lameco 


ELECTRONICS 


X 1- . ^ 


135S SHOREWAY flOAO, BELMONT, CA 3A002 
PHONE ORDERS WELCOME — f4TS> 592-3097 


7M1IP5 

7(tt5£V/lti1* 

7IOH7L 

ntjofv/wi- 

norcPL 

7i071t¥/W," 

7110CP1. 

T117C7L 

7WIIU5 

?»5« 

7»5fV/Kll' 

7206CJPE 

TZOflCEV/KH^ 

7»7AW 

7ai7AEY/W|- 

mtm 

726317* 

72tBiPG 

77tBSV/Wf 

73t64IJI 

7Z1BCUI 

72i|l)K7| 

7Z17UI 

72t7W7l 

72a4l7L 

7Z2S6IUL 

7226«V/X6' 

724DU8 

7Z47UA 

7230UE 

72BUE 

7»SIM 

Tsswra 

rail KM 

7812KM 

TBIflCW 

TBaiCCK 

TStlCCfV 

W2HftO 


Zt C,0SP»It4H)nrnim 
28 840p>*i(ili Chip. HD, 

4D 21h[Hgll4/Q(lXDElnn] .. 
4D 1C, CtnM Boani. Dinay 
4« SthDigilA/DltfOBnvt] 

U 1C. ClfM 8*4/6 DUeh, 

48 BIhIHBIIA/ULCDDIg HLD. 
4D 3l5Dl6n.A/DI£Qt](L MLIt 
LiiweittirirVall ImlKflDr 
14 CMOSlEOSIOpi^tlCft/rima 
24 SlDpuushCMp.m 
It Tdm teHf-Air .. 

It rsmiEwitoCNi.lfTl 
14 OBHUiid COTfcfct 
14 Rrsq. Countor Chip, ITL . 
a SWwn Dccadi Cwntr 


Z4 4 FvnC CMOSSawmyKKCrT 
24 4Ftmc gloiMuidi Chip, m 

a iDigtl UnJv. CdiinlefC.A. 

a lIHflllFmi CfflJrtirC.A. 

a ecHuiiFrh] cwxdpc.c 

a 4DlEt6tEltUD/[XMr!CDunUf CJl 
a 4El(BltLi!]'Up/-DQwrC(ia[it]irC.C. 

U LjCt]4l^Dl|itlU[iCnrtvrQ«l 

48 ingtlUiw.Cwnir 
40 IFiiiHltoriCiwiMfef'Cne.m 
1i CMOS Ufl Ang;. TtoHr/CDunhB 
I CUOShYldB-liv-ZSetCTInw 
It CIWSKDfttts TbmfTifivfm 
18 CUOSBUftfW THKM/Ca^fliW 
I CMeG5557tW 

14 (]MS556r(iTW. 

I GUOS op *(11(1 CD/nwituT 
8 CUDSqpAnvbl.QBvr. . 

1 GUeSDiMfOftjMnDGHitp 
It GUDSTri0p*(n|iC(iinD. 

14 CMOS Quad dp Amp Cwnp. 

14 CMOS 0ii*61)8 Ajk* Camp. 

I IrtlMMCpftxffW 

14 nxvnvto Qfnntor... . 

It MMUlilhte lugifUhfHC tnp .. 

50^ Band-64? Ml BBf ir^ 
I Mtfliil/t ' 


14.95 
t965 
ttft 
34 » 
tlJ5 

29.95 
Tt.86 
tlK 

225 
IZ95 
14 96 
4.9fi 
. 7.95 
5.96 
7.B 

15.95 

3.65 

13.95 

14.95 

n.ss 

24.55 

13.65 
la.ftS 
U *i 

10.95 

29.95 

74.95 
4*6 
2.25 
eqo 
6.21 
1.46 

2 a 

5MV 2.25 
5UV Z.fil 
.5MV 365 
inMV 6-86 
E6MV 2 50 
IDI4V 7.50 
.2 66 
IB 
I9B 
ZSfl 
2 95 
2.H 


MCm 

74002 

74004 

74083 

74C1D 

74014 

71029 

74C39 

74C» 

74C4Z 

74048 

24C7J 

24C74 

740S5 

74088 

74019 

74090 

74C« 


35 


14 


iM 

1.19 

1 . 1 * 


74?B 
74C107 
74£151 
74C114 
r4C1S7 
740100 
74C16t 
740182 
7401B9 
740184 
74Cta 
74C1T4 
740115 
74CtB 
740tH 
740t» 


3.49 
2 25 
1 Ft 
1.19 
I 19 
I 19 

1.49 
7* 

1 . 1 * 
1 19 
1 49 


74GZZ1 
74i:246 
74CZ44 
740373 
r4C374 
74D9DI 
74CM3 
74CftIrt 
74C9H 
740917 
74C9I5 
740917 
7408(27 
7*c*a 
7408« 
7409H 


I 96 

1.95 

1.96 
2.4S 
7« 


8.B 

4 49 
4*5 

1.96 

5*5 


LHOati^CN It 
LtnOCLH 
[HtlOLK 
LNOOTHOM 
TUI7ICP I 
TIOTW? I 
TUr74CA 14 


LINEAR 


riiMZcr I 
ncRWA tt 
LHIJWi:^ 
LMXH1H 
LMMlCN t 
LM307H 
LMMKIiF 
Ltt^ 
LuaniN t 

I.U3DKN I 

lUUIftl* 

Uil3d«i 

LMZiOCIr I 

Llil31ice I 

LH312H 

LM3l7Mr 

Liuin 

lM317tt 

IH318CM a 

11I316N 14 

UMimil'l 

LUSZOK I? 

LMSJOItU 

LM3Z0M 

LMiatlTO} 

LH3Z0T41 

LM373K 

LU3Z4N 14 

LM3Z9I1Z 

LMUIN I 

IM334Z 

LM6162 

LMUU 

(.M3an 

I.M337UP 

LM32AA 

LM33m 14 

I.M34DK-5 

LM^TiOA-lZ 

lM34W-1f 


IMMIM 

LU349T-1Z 

LU34a7'l9 

I.U341P-S 

1U341F-12 

LM341M5 

LM3422-6 

LH342P-12 

LM343?-t5 

LM34Bf( t 

LM369K 

LFHtN 

Lf^N 

LiasSN 

urasih 

LUSUH 

IM35»I 1 

LMSTPH 

L-MSTltt 

LM377 

LMieOA 

LMaiA 

LMSKII 

LM3WIA 

LM3tei1-3 

|,MH7N 

LHa«X 

1M31ZA 

LT36Bf 

1M3«M 


1 18 
1.10 


14 4 46 

14 3.96 

14 Tft5 


msiiv 

XE53eu 

hl554E»( 

NE544N 

NESKUk 

NESSSV 

LMSSafl 

Hf384N 

lUlBWI 

LMBWCJX 

IU5A7V 

NRTftti 


I 3.65 
IDD 
It 2 S5 
I t 19 
14 4 95 
14 2.85 

I 2.91 

in 

4 B 

II Z.» 
14 1.B 

I » 
ti 66 


Nr67lN It : 
imncA I 

LM7D*lll Tl 
LMnON 14 
IM711X ti 
LH7Z$N 14 
LMTaan ii 
LMTIBN 14 
1.M741CN I 
M01741 KG 
LM/ITA 14 

LMTiea I 
iMiouh m 
LMiaiO 14 

lmumkh b 

1M14MN ti 


IM 


ti 


LH1416A Ti 
LM155BV B 
LMiMfltI It 
LMitTIN tl 
LM.1t72N It 
LH1I77N-6 14 
LMiatA II 
IMlffiON 14 
LM7WZT 
1.M2877? 
LUZaZiF 
LM289A?-i 
LJI31BW It 
LMaBOOa 14 
Luasncn i 
Luaswn I 

LU3014it It 
LHSgisa It 
LU3BI» It 
BC41SWI 14 
H04151NI ■ 

A04194TX 
fiWIBSTX 
IM45WA It 
ICLftllSftS II 
IM1300071 B 
LM13HI1M tB 
TStaW IB 
754SDM ti 
75451CN I 

75405 T4 


CAPACITOR CORNER 


SO VOLT CEHANKC OiSC CAPACITORS 


Vilu« M 30-ftf W* Value J4 1*49 m* 

Upr .a .OE M 

22 pr 08 .08 .05 

47 pi .a J» .n 

loo pi .01 .« .05 

2«Pt .01 .« .05 

in, p r .a .og jqs 

100 VOLT MVLAH FILM CAPACITORS 

.BJlmr .13 .ID .(17 I .022ml ,11 ,11 M 

.0G22mt .12 .10 47 jMTmr .21 .17 .13 

.0M7mT .12 .10 47 .lml J7 J1 .17 

41mf ,12 .10 47 I .23fnf .32 .27 .H 

+201HXPPED TANTALUMS fSolid] CAPACITORS 

-- „ L5/3SV “ 


.niilF 

W 

42Vf 

fr 


Ansv 
. li/35 V 
.22/35V 
.33/15 V 
.47/BV 
.61/3SV 
J4/3iV 


.34 -39 


.14 .29 


2,2/av 

i.iyjsv 

fl.7/BV 

6.t/2SV 

1S/2SV 

22/tV 


.SI 


.34 


.53 47 .37 

.03 .60 .45 

.7ft 49 45 

1,39 145. .91 

- .89 -56 


MINI. ALUMINUM EtECTROLVTIC CAPACITORS 
A Kill ie9 SW+ Ridlal 10(M59 Sffi-t 

.47/25V 
,47/WV 
i.O/lfiV 
L0/ffiV 
1.C/MV 
4L?/lfiV 
4.T/35V 
4.7/«V 
w/ifiv 
wsv 

lIl/MV 
47/MV 

tn/isv 


.47/MV 

LO/WV 

3.3/MV 


JQ/SOV 

2t/»V 

22/50V 

47/25V 


IX/HV 

22ft/BV 

2»/»V 

4?g/2SV 

wnSiov 

aooAfiv 


.46 


.41 


.15 .13 . 

.15 .14 .13 

.15 .13 .13 

.15 .14 .13 

.17 J5 .14 


H0/25V 

IW^V 

220/I5V 

iTO/asv 


.25 45 Jl 


.37 


.21 


590 BYTE Sepbember 19S2 


Circle 252 on inquiry card. 




















































































JE600 

Hexadecimat 
Encoder Kit 

FULL fi'BIT 
LATCHED OUTPUT 
19 KEY KEYBOARD 


Thn JEMD EnccKlir Kayb^qird ICit prOWldns tuu0 fapgrctD 
hQxadecirtivI dJglia toroducad frann sequential key ent^lei 
lo allow direct prograitimJri'g for 8 -blt mloroprocaBsor 
or a-bit memory [;ir 0 M:i(ts. .Three additional key* ■« pro' 
Vbded: tor osar opatetioni with ona hewing ft bistable 
output ewallftble. TIte outputs ara latohed sod mooltorad 
with 9 LED readbuti Alw included Ie a key entry strobe. 
Faaturei; Fu-ll B-bit Inti^ed output for microprooeiwr 
dia. Three uior-rfaflne keys witb one being bistable 
oparatloo. |>abounce circuit provided for all 15 key*. 
9 LED rasdouts to verify antrlas. Eaiy Interfacing with 
ctantJard 16-pln 1C connactor. Only -rSVDC required 
for operation. SIsa: k 0’A"W h B?4"D 

JE6(H)/DTE-HK .‘A'yt’uiiyrbJa ....$99.95 


$59.95 

Kig 1?-Kay Keyboard (Keyboard OnlyJ ^ - . $14.95 

DTE-HK tcBEftonly $44,95 


JE610 ASCM Encoded Keyboard Kit 



Tha JEB 10 ASCII Kaybderd KH can be Intarfacad Into 
molt any computer fyitem. The kit comei complete 
with an induiinsl ^ade kayboerd iwitch aiiambly 
(62 keys), IC's, sockats, conn Actor, electronic compo- 
nenti and a doyble-sldad printed wiring board. The 
ikeyboerd niambly requires +5V Oil 1SQmA and —12V 
@ 10 mA for oparetlon. Featuret: bQ kayg generate the 
126 characteri, upper end lower ceia ASCII sat. Fully 
buffered. Two uiftT-deflna keys provided for custom 
appllcailons. Cab* lock fer uppAr-cawHitiiy alpha charac- 
tere. Litlllzasa 23^8 E* 0 -plnt ancodar rced^only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrayL Easy Intarfecirvg with a 1b>pln dip or 
ie-plp edge connector. $Izdl 3J4"H k « aii''D 

JE610/DTE-AK ai pictured abovet , ,, $124.95 


lErR'inU'la 82-Kev Keyboard, PC Board, ^ rtc 
JkO lU IVit A Com pen anti (no easel. . . . .$ 79.95 

K62 'EZ-Key Keyboard (Keyboard only) .., $ 34.95 
DTE-AK (casa orriy — 3 A' "H k ll'-W xBKi' D)S 49.95 


iE212 _ . . , .. 

for JEB10 ASCII KEVBOAhC KIT Kit/ 
Provides-IZV DC from Incoming 5VOC . 


JE215 Adjustable Dual Power Supply 

GthBral DascrEptiori: The JEZ15 is a DuaF Power 
Sujiply with intfspeodent adjtistabls posiliue and nega¬ 
tive output wQliages. A separate adjuftm^nt for each 
uf the supplies providpsthe user unllmitsd applicatmos 
foHC cuirant vantage requirairigfitSr The Eupply cbm 
also bp used as a genersi ill-purpoae variable power 

supply, FEATURES: 

• Adju ttft bl B r«gUi ■ t«d oOWer su pp I ias, 
POL end neg. 1.3VDC to ISVDC. 

m Power Output (esch njpplyir 

BVDC EOOmA, lOUOCiP 750mA. 
f2VDC«iEDamA. and 

ISVOC®' 17amA. 

• Two, 3 terrninei adj. 1C regulators 
with xJharmal ovArloed pro toe ti On. 

* Heatsink regulator cooling 

• LEP "on" Indicetor 

* Printed Softrd Conifrucnon 
» 12QVAC input 

* Size; 3 t/2"w m S-l/lfi-'L jt 2''H 

J E215 Ad j, D ml Fowsr Sup ply K it {as shownj. . 5 



HP-Dlsplay Sale-National 

5002 Series — 043 Inch — 7-Segnient 


Put 

Number 

CokiT 

Diicrlptlen 

1-3 

PriBi 

SALE 

PRICE 

5092-7050 

HI Ell Red 

CA - LHO 

,99 

4.7$2.49 

50B2-7B51 

HI Ell Rsd 

CA - RHD 

-99 

47$2.43 

5OB2-7053 

HI Ell m 

CC - RHD 

.99 

4712.49 

50a2-7&56 

HI EH Red 

avorihw±1RHD 

.99 

4 7 $2.49 

50S2-76e0 

YbNm 

CA - LHO 

,99 

4/$2.49 

5082-7601 

YbII™ 

CA - RHD 

.99 

4 7 $2.49 

S082-76B3 

Vallciw 

CC - RHD 

.39 

4/$2.49 

5082-7670 

Green 

CA ■ LHD 

.99 

4/$2.49 

50B2-7671 

Gneofl 

CA - RHO 

.99 

4 7 $2.49 

5082-7673 

Grew 

CC ■ RHO 

.99 

4/$2.49 

5082-7676 

Green 

OvfiirflnwiinHD 

.99 

4 7 $2.49 

5082-7750 

Red 

CA - LHD 

.99 

4 7 $2,43 

5082-7751 

Red 

CA ■ RHO 

.99 

4 7S2 49 

5032-7756 

Red 

Overflow il RHD 

.93 1 

4712.43 

5082-7760 

Red 

CC ■ RHD 

.99 

4 712 49 


CA-Cemm. Anode CC-Coeim. CaUtode LHEU'FIH D-Leftirtglil hand deo. 


KEYBOARDS - POWER SUPPLIES 


9'A-L^4W"Wi|;1"H 


1UV’L*5’A'TWi! IV'H 


51^ "Wk l^-y 


2rLri6H'-Wi1-3fl'-H 


lB%'-Lx51i"W n ly-H 


(Pic Id re notthown but limifcer In coniiruction to above) 
iEZDO Reg. Power Supply Kit (5 VOC. 1 amp I . . $14.95 
J E 205 Adapter Qrti, [to JE200) ItS. 19 & i 12V. , $12,99 
J E 210 Var. Pwr. Sply. K it. S ISVOC, to I.Sim y. . $13.95 



Mini Stereo^^yVlV- 
AM/FM 

Receiver \ 


WITH HEADPHONES 
FerJoogera, CycHeta, 
SkalaialTSfKirts Evenli 

ES; Llghlweiqht lh03.dphiCnos, LefUrigli 
balencc contror Full Tidslity stereo sound. Addi¬ 
tional black soM canylns case &. shoulder strap. Beit 
clip (hands free). Operates on 3 A A cell batteries (not 
incL). Compact size: 3^4" x 4^” x V\ Wt. 6 cz. 




Model 2B3Q.$29.95 


ALPS Ze-KET CALCUUrDH KEVBDMD 

Fftituns: 1 Enltkin, 3 PUfOlDn and 2 Femw Swltckn iOri/DrT}. That* mi («.lHlvil1l'tTDp al 
eiM Uhl MWIvanICtI SKf SiAdiJng: 2?.^ Edgv Cmf CaHnenltin. 

Part No, KBZ6...I1.9B iiBh nr 2/ 


MIbRD SWITCH S9 KEY KEYOOAnO 


(laid CifingiMH. I 

mm. KB53SD12-2 


ill £fhct. 24-plii Edigt 
. . .$ 10 ,SSeacli 


OATAhETICS Td-KEY KEYOOARO 


MICRO SWITCH fl5-KE¥ KEYRDARD 

Vhird Kiftnard, 2E Hn Mgs CiM Cimnaidlon. Supft^ VnlligB +5VDC. I 

g OWEirr. Udillaiud kl/ PiAi I^ CUrtor titd ward f rwiriiiig Imtlm 

PsrtNfl.BSSDia-l.S29.9S 


MICRO SWITCH RR4(Er KEYBOARD (PARALLEL ASCII) 

Dili Etikv U^butd mad In a Dielill] 1640 THrmlnal. SuHlf Viitigi- -tSV, -liV- £«ecfilnD-. iltfl 
EUtct - ID-pIn Edfi CmV CaniHslMn. Sdwtflc iKluiW. Um SM Encadvr Chip. 

Part No. SeSD22.$69.95 Mch 


POWER SUPPLY - SVOC ® 1 AMP REOU LATED Tri««ngnn Tbcu 

Outppt -hBVK O 1 aiev |al$f t34V1iC) rtg. bipM 11$VAD BCHt. Tm^Hh# (hlHk/hiitfil im- 
iDiilDUil Clift. H ft.. 3 t:Hd. l]lHl.'pHiir urd. Siu: 511 "Iff 1 r'D 1 2lk"ll. Iffl. 3 k. 

Part Ni.PSSt 194 .SIS.OBBaDh 


POWER SUPPLY - 5VDC @ 1 AMP REIaU LATED 
Cutpul -hBVK 91 liRi, -rtt^EVDC id|. 4MftiAtr Ihi, 3dVU! £l■«.)a1.$lmp. IvulllSVilC 
fdllz. CkE. brlii. rtoiiliutHCi. Bile. teff-iHl uuMfimbbir hiL i ft.. 3 onrf. kik. per. uid. 
Cn/a« iwHqh. Cll'-W 1 TWe 13-T/E-H - wt. T Ita. 

PattKfl.PSMTQ..$24.95$acli 


POWER SUPPLY - IVDC ® T.5 AMP. 12VDC ® 1.5 AMP SWITCHFNfi 

Hput: 115VJIC. SD-SMl 3 lHfi/29)V3C, !U«b A 1.1 in. FH 4$. rpv 
--- . _ , — 12YI»C(ffil.fiimp.Ift.bln 


Ph«i i 11 E/mVkC). QuEFuh SVDC ^ T.$ 
131*''ll K3Vi”H. (ML DIht. 

Part No. PS94V0 


paw. cord. 1l1i "dll 

. . S49.es ezcli 


POWER PAC — Hhv/ duct HullFVElleBt hwtr fuyplT - $«)€. 12VDC. 24VK 
Duiput: +5ff[)c « 3DA. i-jiviic d» lit, - itvtc ® w n -(■24^01: $ 3*. jnjM: nawt. Tk. 
2ZDYU, 3.U nq.: £ -1$H. Una 3 bad enmb. Ilppb: IIMV piih bipfak 131^ RMS). DuinAll. 
preiKE.: 5V, -Hlrt, -m. OwTEur. pnkKi. m. IS^V'T i b'^'H 1 1t-T71"ll. mi. 49 Ihi. 

Plrt Mo. ZB5-D16...$09.95 Bath 


SOC J-e OPklpndl 


Regulated Power Supplies 

Sofansen'a open construction (SOC) power auppliea are aerfes- 
regulated soOil-stale designed 1o provide reg. DC 

voltages at 0 levels (2-2S v/range). Th^ units ere aipen-irained 
on sturdy black anodized aluminum tor excellent mounting. 

FEAnnSfi: 115.^2Ur231VAG IkputOi mw RinltL I.SflWiw. SflW p.p Hiilniutn. Ad' 

taUkCUirftftlUrtill. V ... . . . . . ... 

lEitnA.B.E.E hivtik 


inr. 7 zn 
^CiC-E.] 
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Powertec Sub-Modular DC Power Supplies 

SM Sefles power supplies tnclude rectMylng, llllering, 
regulating, overkud end avervollaga protection functions. You 
need only connect tba sub-module to tna appropriate secondary 
translofmer lap and holt the unit to a heatsink. 

BEaULATHIM: UNE; .l9e Ion cha'ntt kitit-IBM b + 11 hK I^iue vaHigB. LPJtB: .11% Hrit-IEdh 
bW ctiHig* {mHf bilm 9V putpn nalnfibi 5V ngmiHH). UUTFUT Bim£: 1mV He$. P-F 
iniul. StTiV ^p Miilmum IHPUT CHAIMTERitTICS: Rawkii Imr-lntf AC Eiipul. Dirili wipe 
curmfl 153! i« apirtllBftt lE SiHz. 
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ABVaClArtOCT 
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-7*71 
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' ite-tWfVAC 
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iBJCltlA 




tlE-ETOVMl 

IflVACJftAiy/CTT 
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SHIPMENT IN 24 HOURS 
, 6:00 AM to 6:00 PM (PST) 

' Call: (415) 592-8097 


JUMPER AND CABLE ASSEMBLIES 

STANDARD DIP JUMPERS 



STANDARD DB25 SERIES CABLES 

iW ynu an SfdM DB35 P et S cwmeton will triB 
iry Ea fix your ipfilkMiLHi, 'Oi(Wsr Ikotn 
nj4 CBblB itr 4.f«]a ImiDllni. Qftll (OUkV- 
STAWDAWDCABLES 


t DB2EP $ $.9Sfti. 
1 b&3S£ 10.95 « 

J-ff5j5P le.K It 

; 1DBZSP/IDe25S 17.B6*ft 

1M25S ie.9flH. 


$10jDQ Minimum Order ^ U,S. Funds Only 

Calllomla Residents Add 6V^% Sales Tax 
Postage — Add 5% plus $t.50 Inauraiioe 
Send S.A.S.E. tot Moothif Safe Ffyerf 


Spec Sheets — 25« each 
Send 884 Postage lor your 
FRBE19B2 JAMECO CATALOG 
Prices Subject to Change 



Mall Ordw EEaclronlcs -WmfdwIUe 


ameco 


ELECTRONICS 


13S5 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — ^4t5| 592M97 



Mini-Floppy Disc Drive 

FOn Tn&fiO MODEL I, III ilnduaby Slandwid 
FeaUifftfl alugte or-dQufale dun^liy. Ffecordiny 
nioi3«; FM slnale. MFM dwifele density. 
Pbwar h-TSVDC iiCLfiV) 1.0 amp9 ntajs., 
'5VDC [£D.Z5V) D.B ajiifts mu. UnFl ftft pio 
Eurad al ten (dooa noL inaE. oaso. tupFly 
Or <4l>lqs]. ^O-paya deEa book inoltkM. 
WelpliB art pmjinifo. SIzb: SM'Trtf x a"D x 

P»N.. 

FDWKI.$179.93 

Slni}lo-«hM, 4e IrieliB, ZSBK bylas Gapeolly 

FD2S0.$199.95 



EXPAND YOUR TRS-BO to leK, 32K or 4SK 

■■Model 1 - Fhmh Ut to 164? Hoqulras fif One Kfl 
Model 3 Fiom 4K to 40K HH(ulraa m Threw Xlfi 
color = From ffK to f6K flvqokw (I) On* Kil 

1 wfExpaniJon Board up Id 49K IZ)two Kile Rein'd. 

-- Ohg Kil BftaiiifWilSf ffKti 19W -_ 

THS-SO IBK Conversion Kit - . 

Mli52» [llP)M1B741lB|i 1GI( ByntWe HAM I'ni^fi di 

---.. 

ma...$14.95 

>nft..$10.95 


D 


Pee Wee Boxer Fan 

‘ 36olm free eir delivery 

* 3.125" sq. X 1.66S-^ depth 

• 10 yrs. cent, dgty at 20''C 

• 115V5iW6aHz 

* For Apple users 

PWS21OT U * 7.fiS ea. 

PWS2107F N40.$12.96 ea. 



Muffin® Fan 

■ lOEicfm free air dellwary 

• 4.6B" Sq. X 1.50" depth. 

-10 yrs. com, duty at 20“C 

* Impedance protectad^ 
ambients lo 70 “C 

- 115V6CW6CIHI 14W Wt. 17 0E. 
Mli2A1-U ^VSrf^Li » 7.9S fi 
MU2A1 N .... $12.95 0 


% }^ Bjar ^ CaMPUTEH QRADE CAPACITORS - hto* sriti 


it.m 49 3.99 


4,Baa H 3 .15 

fi.EH 25 4. IB 

$,199 40 

7.0H $tl 4.$S 
1O.0H 15 S.BS 

ic.cm 19 'l.fiD 
n.BDB 19 4.99 
13.099 IB I.gE 
14,M9 13 t.$b 
15.509 II 4.95 
IB.BOQ II 3.95 
□VER 


il.UD f« $.95 
7I.OOB 15 3.Ba 
$2,909 19 4.» 
ZS.HHl 7 1.95 

23.900 ID 
i3,90{l 29 a.BI 
24,100 29 2.00 

27.900 T9 IM 
32.«K1 2E 4.0$ 
49.D90 2E 5.03 

IP 4,S& 


I DTHEfi VALUES AVAIUEHLE 


I 1D fi.l 

I 10 a.t 
I 1510.9 
I 10 9,t 


SALEt Just deduct S0% of price Ilstod abovol 



JOYSTICKS 

j.s^ 


Tapar Psli 


$5 25 


Tapar Pgt$ . 


js-iinx Linwr 
TapBf P0t2 


jur id Video Con- 

MrinCaBB.$4.95 


UV-EPROM Eraser 

I RCMpe -- 51 Minutes] 




I 1 Chip — 37 Mlnuloa | 


Erftftftft im, itrte, 3733 , d7e4, 3S1«, SSIS, 2594. Ecaa«« up 10 S cNIoa 
wnhin 5T minulesp ohip in 3I7 ml[iulia>. MiihlainB conirtftnl pipotinv 
dlalane* of one Inch. Special conduellua foam Ikiaralihiinftlaft aiplfo 
buHdop. auilMn PAfpty lock to orevtnl UV expoauie. CompafiE — Hily 
9499' X 3,70' ft a.BO". Cixnpipla nllh hcridtny Iray for 9 dSpa. 

UVS-IIEL Replacement Bulb.^16.95 

DE-4 UV-EPROM Eraser ..,, *79.95 


J 7/a"Hi ir4''9 


Mostek DO/DC Converter 

+ 5 VOLTS TO-9 VOLTS 

Inpuk -I- 5V. Ou1piit-9V [rpyulalad) e ffimA, 
Fruited clrcnll mounting. 

DC10 .$2,95oa.04-2^$4,95 


Wall Transformsra 
AC and DC Types 

Af:2E4r (PIcluredJ 

Port Ho._loiiui Oofpwi_Pde* 

AC ZSd (abovft) lITVnaKi 12;VAC2S0niA . .93.95 

AC BOO 117VJB9H? laVACHOmA ..$4.95 

ACIOOO 1T7W90HI iSVAC 1 amp.$5.95 

AC1 TOO 1 f7VJe9Hz 9VAC 1.7 anlp.(3.W 

AC9(H4 117VJ9DHC D.aVAC 2.9 amp .. 93.3$ or ai14.« 

DC MO 120VWIH7 gVDCIOhnA.. .. t1,35or^Z95 

DcePts i20V)99Hz 9,e,izvDC sddria .laes 

DVfiABD t17V)HlUZ: 9,5VDC 27BnA .... $2.49 or 319^35 

bCSOO TZDVfflDHz 9VDC SDSinA .$3,35 

PCiatM_1MW90H4 12VDC 3013mA . $;jgor2)$4A5 

® AfOTOAOi.A AM/FM Stereo 
Push Button Car Radio 



1 A Mrytiing pfelwpd. Two po. 4x9 ppoftham 4 grille 
(1T^' dPoptL Alt cabtes $ leads Iw Iwoli-iipL buk all IrwIitJctiiMi MpnwE;; 
lot easy iroEalbt^. CuhooE dfcn,: r-W x 'M x 9^ -L 

Model 5VW3901 . .. $49J5 ^ 


Circle 252 OR inquiry card. 


BVn September 591 















































































































































































Build a Better Computer 


Save Over on a Powerful Board Set 


Full IEEE 696 S-100 signal compliance, 4 MHz Z-80A CPU, extended addressing, 64K of high-speed low-powi 
static RAM, two RS-232 asynchronous serial I/O ports, three parallel I/O ports, software programmable time 
double density disk controller, CP/M 2.2, system monitor/bios/boot firmware in ROM, complete manual set. Th 
special package contains SSM Microcomputer's CB-2, I/0-5. MB64, and Jade Computer's Double-0 boards. A 
necessary firmware and software is included. 

The manufacturer’s list price on this package is over *2100.°° .Jade's Package Price only *1195. 


JADE Computer 

Double-D 


Our Best Selling Disk Coniroller 


SSM Microcomputer 

CB-2 


Powerful Z-80A S-100 CPU 


• IEEE 696 S-100 bus 

• Reads and writes single or double density 

• Density is software selectable 

• OP/M 2^2 compatible In single or double density 

• Controls up to tour or 8". single 
or double-sided drives 

• Single or double-sided drives may be miKed 
in the same system 

• On-board Z-80A to assure reliable operation 

• El A level serial printer interface on board, 
baud rates to 9600 (perfect for despooling 
operations) 

• 2K of RAM on-board 

• Uses IBM standard formats 

• Designed to meet IEEE signal disciplines 

• Works with 8080, 8085. and Z-80 CPU's 

• Software programmable head stepping rates 

• 4-layer PC board with internal power and 
ground planes provides very stable, 
low-noise operation. 

The Jade Doubie-D is the state-of-the-er! for double 
density disk controllers boards, The on-board 2- 
60A runs simultaneously with and transparent to the 
S-100 bus. AH critical timing Is handled on-board, 
date transfers are fully buffered by sector In the on¬ 
board memory, two levels of Interrupts are 
Implemented on the Z-60A, and a wait state 
generator is used to synchronize the on-board 
processor to the disk transfer rate. The host system 
need only transfer commands and data through a 
block of on-board static memory, which can be 
accessed from th e bus. T h i s a rch i tect u re prov ides a 
high degree of timing Independence from the host 
system and extremely fast data transfer rates. Also, 
since the disk controller program is contained in the 
on-board RAM, the Double-D's operational 
characteristics are redefinable at any time during 
system operation. 

The Double-D's speed, versatility, and reliability are 
unsurpassed by any other S-100 disk controller 
available on the market today. 

The Oouble-D is completely and professionally 
documented with both a hardware and software 
manual. The board is available assembled and 
tested, as a kit, or as a bare board (the software 
manual is not included with the bare board). We 
suggest you order the Double-D as an assembled 
and tested unit unless you are an experienced kit 
builder. 

IOO-1200B Bare hoard .....$59.95 

lOO-l2aOK Kit .....$299.95 

IOD-12IIOA A & r for r ..... $324.95 

SFC-58001200E DO boot PROM .$20,00 

SFC-59002001F CP/M Z2 tor DO . $99.95 


• Z-80A CPU board 

• IEEE 696 S-100 signals 

• 2 or 4 MHz switch selectable 

• Provision for on-board EPROM or RAM. 2716, 
2732, or HM6116 

• Dip switch addressing on any 2K or 4K bo undry 

• One wait state added 

• Extended addressing 

• Power on/reset firmware jump 

• Hun/stop and single step switches 

• Jumper selectable MWRITE signal 

• Alt lines buffered 


SSM Microcomputer 

1/0-5 


2 Serial, 3 Parallel, S-100 I/O 


• IEEE 696 S-100 signal discipline 

• Two RS-232 asynchronous serial ports 

• Throe parallel ports 

• Independent serial baud rates from 110 to 
19,200 

• Software^progammable timer for real-time or 
multi-user applications. 


SSM Microcomputer 

MB64 


8 or 16 Bit 64K Static RAM Board 


The C8-2 z-80 A CPU board opertaes at 2 or 4 MHz 
by DIP switch selection and includes two sockets 
for 2716 or 2732 EPROMs or HMB116 2K RAM chips 
Memory sockets can be disabled. Separate 
run/stop and single step switches allow system 
evaluation without the use of a front panel 
The CB-2 also features MWRITE for use with or 
without a front panel, firmware vector jump, and an 
output port to control B extended addressing lines 
allowing use of more than 65K of memory. 

CPU-30300K Kit With manuai .$229,95 

CPU-39300A A a T with manuat ... $274.95 


The 1/0-5 is the latest in a long line of S-100 
interface boards from SSM. The 1/0-5 Is a two 
serial, three parallel port interface board. The 
parallel ports provide a total of 32 bits, supporting 
various I/O configurations such as a 16-bit software 
programmable bi-directional interface and two 8-bit 
interfaces. One S-bif interface supports direct 
connection to Centronics compatible printers. The 
other provides &-bits of parallel input for such 
devices as keyboards. 

Not only does the 1/0-5 give you five (5) ir^teiiaces 
on one board but it also has a software- 
programmable timer for even greater versatility. 

IOI-1015A A8r ...$289.95 


♦ Meets IEEE 696/S-100 standards 

♦ Configured as two 32K byte blocks 

♦ Operates without wait states up to 6 MHz wi 
8-bit processor, and up to 12 MHz with 
16-bit processor 

♦ Up to 8K of 2716 EPROMS can be substituti 
for RAM 

♦ Provision for battery backup 

♦ Extremely low power consumption 

♦ Less than 35 ma in stand-by mode 

♦ Gan be used with Cromemco, North Star, 
Vector Graphics, Dynabyte, and others 

♦ Can be used to support multi-user applicatioi 

♦ 24-bit extended addressing 

♦ Memory can be disabled in 2K increments 

♦ Supports lO port switching of eight banks o 
64K bytes each to extend memory of 8-bit 
system to 512K bytes 

♦ LEDs indicate which 32K bank is in use. 
SSM's MB64 is a fast, reliable, low-cost 64K stat 
memory board for your S-100 computer. It usi 
state-of-the-art RAM technology to bring you 11 
highest quality available, it's low power RA 
generates less heat to give you RAM with increasi 
product life, which in turn gives you better oven 
system reliability. 

MEM-S4300A A&T ...$4991 


SSM Microcomputer 

1/0-8 


Eight Serial I/O Ports 


• Support for multi-user applications 

• IEEE 696 and S-100 compatible 

m LED indicators monitor send/receive activity < 
each port 

• Crystal controlled, individually progammabli 
baud rales on each serial port ranging from 
110to 19,200 baud 

• I nte rru pt ci rcu it ry p ro vi des a va riety of i n terr u \ 
modes 

• Timer function provides master interrupt for re 
time applications 


SSM's l/O-B is state-of-the-art interface technolo^ 
that gives you eighi (8) software programmab 
serial ports on just one board, minimizing tl 
number of boards required for higher performanc 
and mum-user systems. And. if 8 ports arer 
enough, you can use multiple l/O-B's within a sing 
system, This is real Port Power! 

IOM018A A&T .. $489.1 






















Printers on Sale 


NEW EPSONS with GRAFTRAX-pkiS 

-flO with GRAFTRAX-pIus flO/133 column, 80 CPS, 
pin feerf, psratfef inwrface, 

-2SOftO MX-BO w/GRAFTRAX-ptas .. $449.95 

SOFT With GRAFTRAX-piUB sama MX^BO with 
ton feed and pin feed. 

(-28082 MX^BOfT w/GRAFTRAX-ptas .$539.95 

100 with GRAFTRAX-plu9 132/233 cotumn, 
espondance quaiity^. up to 15“ papar. friction teed & 
rstable pin feed, IS x IS dot matrix, 80 GPS- 
1-281M MX-100 w/GRAFJRAX-ptus .. $729.95 

L-2711S4 Sflfja/ interface . S54.9S 

L-27tW8 Soria/ intf & 2X buffer . $99.95 

1-27081 Apple card .. $39.95 

i 27082 Apple cable ...SI 9.95 

1-27080 tEEE4S8card . $59.95 

1-27087 rflS-30calj/fl . $24.95 

i-27097 Gfl4PrPA;f-p/(i5 SO . SS9.9S 

1-27197 GRAFTftAX^pivs 100 . $64.95 

1-27090 MX-80. FT print head . $44.95 

1-27190 MX-100 print head . $49.95 

1-27083 MX BQ ribbon can . $13.95 

r27101 MX lOOpbbononiy . $9.95 


BETTER THAN EPSON I - Okidata 

rottn^ 82A &0/132 coiumn, 120 CPS. 9 x 9 dot matrix, 
on feed, pin feed, adfustable tractor feed (optionat), 
ftes 4 pert forma up to 3.5” wide, rear & bottom teed, 
jr tear bar, 100% duty cyt:fe/200.000,OQQ character print 
, bi-directtonadiogic seeking, both teriaf A per^ttef 
Inctuded, front panel switch A program contrPf of 
iftereni tbrm lengths, uias inexpensive spool type 
ins, double width 8 contfen5#i3/ p/?afacf*rs. frua tower 
descenders & graphics 

-43082 FricrfJOfi £ p/n teed . $479.95 

rc»//n« 83A 132/232 coiumn. 130 CPS. forms up to 15 ' 
removabte tractor, pius alt the features of the 82A. 
1-43083 with FREE tractor . $899.95 

roftnb 84 132/232 column. Hi^spead 200 CPS. full dor 
hies built in. plus ait the features of the &3A 

1-43084 Cfl/rrron/ca paratiel ..$1099.95 

1-43085 S«r/s/ kv/m 2K buffer - ...... S1149.9S 

-27081 App^e carof.$39.95 

-27082 Apple cabie . 119.95 

-27087 rflS-SO caP/ff .$24.95 

-43001 2K hi speed serial card . $99.95 

-43082 Hi-rea graphice ROMs B3A .$49.95 

1-43083 Hi-graphics ROMs 83A ......._$49.99 

Traefor opf/on for 62A ... $49.95 

l-43090 Extra ribbona pkg. of 2 . $9.95 

8023 DOT MATRIX * NEC 

CPS, proportionai apacirro, hi-resolutioh graphics, 
espondence quaiiiy printing, bhdiraettonai fraclor 8 
/on feed 

:-8023A a023 parallel ..$499.95 

5-8023-01 B023 ribbon . . III.W 

TP-1 LETTER QUALITY - SCM 

;PS daisy wheel pffnter from Smith Corona. 

I-4S101 Centronics peratiat .$648.95 

M5102 RS-232C aerial . . $848.95 

LETTER QUALITY PRINTER - Jade 

5 standard daisy wheels and ribbon cartridges. 1B CPS 
irecttonal printing, semhautomatic paper loader (single 
jf or fen fold}, /0/T2//S pitch, up to 16" paper, built-in 
e suppression cover. 

1-11001 Centronics parattei ...... ... $899,95 

1-11002 PS-232C seriai model . $969.95 

t-IHKMI Fracf Of Opr/on . $189.95 

STARWRITER F-10 - C. Hotl 

f 40 CPS daisy wheel printer with fuli 15" carriage, uses 
idard Diablo print wheels and ribbons, both pBrallei end 
at interfaces included. 

>-22010 Starwriter F-10 .$1495.96 

PRINTER PALS • F.M.J. Inc. 

(f fop printer stand and continuous form paper holder. 
L-OOOaO for MX-80. MX-SOFT, Oki 92A, NEC . $29.95 

L-99100 for MX-100, Oki B3A & B4 . . $34,95 

for letter quality printers t.$49,95 


51 / 4 " Disk Drives 


Tatfdon TM100~1 single-stded doubie-den&ity 48 TPl 
MSM-SS1001 .. $219 95ea 2 tor $199.95 aa 

Shugbti SA400L singte-sided doubie-density 40 track 
MSM-104000 ..$234 95 ea 2 tor $224.95 em 

Shugari $A4S5 hafFstze double-sided 48 TPl 
MSM-104550 .. $349.95 ea 2 for $329.95 ea 

Shugati $A465 haiFsize douie-sided 96 TPt 
MSM-104650.. $399.95 ea 2 for $379.95 ea 

Tandon TM100-2 double-stded doubie-denstiy 4B TPl 
MSM-551<MK .... $294,95 ea 2 for $269.95 ee 

Shugati SA450 double-Sided double-density 35 track 
MSM-104500 .. $349.95 ea 2 for $329.95 ea 

Tandpfi TM10Q-3 sfngie-sided doubie-densfty 96 TPl 
MSM-55ia03.. $294 95 ea 2 for $289.95 ea 

Tandon TM10O-4 double-sided double-density 96 TPt 
MSM-SS1004 .. $394.95 ea 2 for $374.95 ea 

MPI B-51 singie-sided double-density 40 track 
MSM-155100 ... $234.95 ea 2 for $224.95 ea 

JWP/ B-S2 double-sided double-density 40 track 

lfSM-155200 ... $344.95 ea 2 for $334.95 ea 

MPi B-91 single-sided double-density 77 frac^f 
M5M-I55a00. $369.95 ea 2 for $359.9$ em 

MPt B-02 doubie-sided double-density 77 track 

MSM-155400 ... $469 95 ea 2 for $459.95 ea 

Cabinata with Powar Supply 

END-000218 Sing/e cab w/power supply . $69.95 

END-000226 Dual cab w/ppwer supply .. $94.95 


8” Disk Drives 


Shugart SA810 bait-size single-sided double-densily 
MSF-10811W .. $424 95 ea 2 for $394.95 ea 

Bhugart SA860 half-size double-sided double-density 

MSF 106600 .. $574.95 ea 2 tor SS49.95 ee 

Shugarl SASDf R stngie-sided double-density 

MSF-10601 n . . $394.95 ea 2 for $389,95 ea 

Sftuffarf SASSIR double-sided double-density 
MSF-108i1R .... $554.95 ea 2 for $529.95 «« 

Tandon TM84fl-f stngie-sided double-den thin-Une 
M8F-558461 .. $370.95 ea 2 for $369.95 

Tandon TM84$-2 doubie-sided double-den thin-Une 
MSf-558482 .... $494.95 ea 2 for $484.95 «i 

Qumo DT~8 double-sided doubte-dansity 
M8F-760080 . $524 95 ea 2 for $496.95 «■ 

mttBubiMhi 942894-88 double-sided double-density 
MSF-2B94e3 .. $494.95 ea 2 for $474.95 ee 

$/eJn8/)S FDD fOO-8 single-sided double-density 
MSF 201120 . 1 _ ___ $384.85 ea 2 for $340.95 ee 


Hard Disk Drives 


12 MEGABYTE SUB-SYSTEM - DayStar 

12 Megabyte Winchester sub-system tor most CP/M based I 
m/crocompiJfefS fncluiUng Appie il, S-lOG, IBM PC. NBC, 
Xerox, TRS-80 it. Heath H-89. and others. Sub system I 
includes infer face, cont rotter, cabinet, power supply. CP/M \ 
software patch. & cables - ready to fust plug m and run. A 1 
/WsgaPyfe back-up drive is also avatlabie. 

MSH -531010 S-700 5uP-s/5fem. . $2095,00 | 

MSH-S31020 Apple U sub system ...$2095.00 

MSH-531030 NEC subsystem . . . $2095,00 

MSH-S31040 Xerojf suO-sys/en) ............ . $2095.00 

MSH-531050 rPS-80 // subsystem .$2095,00 

MSH-531060 IBM PC subsystem .$2095.00 

MSH-531099 1 Megabyte bsck-up --- $699.95 [ 

12 MEGABYTE WINCHESTER - Tandon 

5'/„" hard disk drive for hi-speed mess storage. 

MSH-550603 Bare SVi" drive . . .$1094.95 


Jade Bus Probe 


THE BUS PROBE - Jad# 

/rtexpens/ve S-TOO Diagnostic Analyzer 

So your computer is down. And you don't have an I 
OSCitiOSCOpe. And you don't have a front pane/... You're noi I 
atone - most comptifers have their occasional bad days But I 
without diagnostic equipment such as an osctliOscope I 
fexpenstvei} or a front panel {expansive/}, it can he very I 
difficult to pmpomt the problern Even it you na^e an I 
extender board with a sugar fast logic proPe. you can't sea 1 
more than one signal at a time. You're stuck, nght? 

Not anymore. Jade is proud to offer our cost-effective I 
solution to the problems mens toned above: THE BUS I 
PROBE. 

Whether you're a hobbyist with a cantankerous kiuge or a I 
fteid tachnicmn with an anxious computer owner breathing I 
down your neck, you'll find THE BUS PROBE speeds your I 
repatr time remarkabiy. Just plug in THE BUB PPOSE anP I 
you'd be able fo see ail the IEEE S-lOO signals in action. THE [ 
BUS PROBE allows you to see mputs. outputs, memory I 
reads and writes, inalruclton (elcfie$, DMA channels. I 
vectored interrupts, 8 or 16 bil wide data transfers, plus Ehe | 
three bus supply vollages 

An on-board pulse generator can provide repetitive resets. | 
interrupts, or wait states, for trouble shooting 

TS)t-209fl Sare/Ksard . . $59.95 I 

TSX-200K Kif . .. $119.95 [ 

TSJt-aOOA A&T ... ....$149.95 


Software 


PLANNER CALC - Target Software 

Spread Ji/ieef fwhet it ?i program deslgnad with the user in I 
mind, user oriented fsimple engiish} commands etiow you to 
quickiy master this powerful software package, aupp//edon [ 
disk for most CP/M based systems. 

SFA-122S1052M Apple ii 5V^" CP/M .. $49,95 I 

SFC-ia351060F SB SO 9 " CP/M ...$49.95 

SFC-122510S3F Xerojf 8' CP/M . $49.95 

SFC-12a51053M Xerox 5’4" CP/M .. $49.95 

SFX-12251051M NEC 5Vi" CP/M . $49.95 



/f/f, power awifc/j. tine cord, fuse holder, cooling fan, never- 
mar rubber feet, ait necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 

Duel Bh Sub-Arnsembly Cabinet 

EtlD-000420 Rare cabinet . $59.95 

END-00(M21 Cabinet kit ..... $225.00 

END-tM<M31 A& T . $359.95 

9" Bub-Syatems - Sfngfe Sided, Double Dertelty 

END-006423 Kit w/2 FDIOO-SOs ..$975.00 

END-00W24 A AT w/2 fOlOO-SDs . $1175,00 

END4M<M33 Kit w/3 SA-S01 Rs .. .. $999,95 

iND-0W34 A A Tw/2SA-B0lRs . $1195,00 

8" 5ti5-SyTfvfni - Ooub/e Skted^ Ooubie Dertelty 

END-000426 Kit w/2 DT-8s ... $1224.95 

END-000427 A AT w/2 DT-8s . . $1424.95 

END-00043e Kitw/2SA-851Rs .. $1274.95 

END-000437 A £ T w/2 SA-8Sff?s . $1474.95 


■ 

I 

■ 

I 

■ 

I 


Place Orders Toll Free 

Continental U.S. Inside California 

800-421-5500 800-262-1710 

Fur Tt'chnir^ul Inquireti or VusUmn'r Service i-tiU: 

213-973-7707 

Computer Proefuefs 

4UQ1 VV'. Kosetmns, Hawthorne, Cn Bi}2f)0 

TKNM8 uf SALK: Ca.sh. chsckK, credit ciirda. or 
Pur chase Urdens frnm fjualiried lirms and inatitutinns. 
Minimum Order $15.00. Cali lorn in residents add 6% 
tjix. Minimum Hhipptn^ Ai handSin^ iharge $3-(K), 

IVielnK & nvailiblJily subject to rhange 





































































































ulSK urive lor Appie 


Diskettes 


PREMIUM DISKETTES - Jade 

We proudiy put out name on these high gueitty diskettes - 


S ' Diakeltes. Box of Ten 
MMD*81t0103 SS. SD. OlS 
MMD 8t20t03 SS, DO. OiS 
MMD-8ZZ0103 DS. DD. OtS 


BABGAfH DISKETTES 
MMD-StlOIOS 5Vr SS, DD. OtS 
MM□'■52201 OS 5%" OS, DD, QtS 
MMD-8110105 a" SS. SO, OfS .. 
MMD-ai20105 a " SS, DD. 01S 
MMp-fl220105 a " SS, DO, QlS 


Video Monitors 


HI RES 12" GREEN ^ Zenith 

T5 MHi bendwith 700 tines/inch, PJJ green phosphor, 
I switchebte 40 or 80 cctiumns, smafi. tight-wetght & portabte. 
VDM-2012ai Usf price $tS9 95 .. $129 95 


12" GREEN SCREEN - NEC 

I 20 MHz bsrjdwidth, P31 phosphor uitra-high resoiuiion 
Video moryitor with audio. 

VOM-5fi1200 List price S269.95 ..... ... $199.95 


12 ' COLOR MONITOR - NEC 

High resolution coior monitor with audio 

V DC-651212 Cotor monitor .$389.95 

NEC-12020 RGB color monitor .$999.95 


13" COLOR MONITORS - BMC 

IS MHz RGB & composite video cotor monitors. 

VOC-421320 13" RGB Color . $929.95 

VOC-421310 J3" Compos I/P video _ $299.95 

I VDX-420090 RGB card for Appie .. $149.95 

COLOR MONITORS - Amdek 

Reasonably priced color video monitors 

[ VDC-e0130 /3 ' Cotor / ... $379.95 

VDC^S01320 13" Color ft . $894.95 

IOV-23DOA D1/M board for ^ppto . $199.95 

AMBER or GREEN MONITORS - Jade 

High resotution IB MHz compact video monitors 

VDM-751210 12" Amber phosphor . $149.95 

VDM-751220 t2" Gr^n phosphor .$139.95 

VDM-750910 9 ' Amber phosphor .$149.95 

VOM-750920 9- Green phosphor . .. $139.95 


Modems 


SIGNALMAN - Anchor 

1 O/recf-COnrtpcr aufomaf/c aryswer/originale setection, 300 
Baud fuft duplex, Beti 103, Includes RS-232 cable 
1OM-580DA Signalman . .. $98.50 

SMARTMOOEM - Hayes 

Sophisticated direct-connect auro-answer/auto-diai 
modem, touchdone or pulse diaiing, RS-232C inter face, 
programmable 

IOM-5400A Sm^r/rnodem .$224.95 

IOK-1500A Hayes Chronograph .$218.95 

JOM-2010A Mioromodem // .. $328.95 

IOM-1100A Micromodam 1Q0 . $368.95 


EPROM Erasers 


Singte User System I Singie Board Computer 


5%“ Diskettes, Box of Ten 

MMO-5110103 SS, SD. 0/S . $29.00 

MMD-S111D63 SS. SD. fOS . . $29 00 

MMD-5111603 SS. SD. T6S . $29.00 

MMD-S120103 SS. DD. 01S . $31.00 

MMD-5121003 SS. DD. 0/0 . $31.00 

MMD-5121803 SS, DD, teS . . $31.00 


THREE BOARD SET - SD Systems 

4 MHz Z-80A CPU, G4K RAM (Optional 25SK}, sermt I/O port, 
parallel tfO port, double density disk controftar, CP/M 2.2 & 
manual set system monitor, control 8 diagnostic software, 
fncludes SBC-200. G4K ExpandoRAM it, Versatloppy tl. & 
CPfM 2.2 - alt boards are assembled & tested 

Board set with 64K d1 RAM.$1095.00 

Board set wdti 256K ot RAM . .$1295.00 


Apple It Accessories 


$31.00 

$39.00 

$48.00 


$19.95 

$32.95 

$24.95 

$32.95 

$35.95 


APPLE DISK DRIVE < Fourth Dimension 

Totally Apple compatible. 143,360 feyfes per drive on DOS 
3,3, half-track capabdity - reads ati Apple so//were, plugs 
right in to Appfe controiler as second drive. DOS 3 3. 3.2.7, 
Pasca/. ^ CP/M compatible. 

MSM-123200 Add-on Appie Drive ..$319.95 

MS M-123100 Controttar for above ... $89.95 


16K RAM CARD - for Apple II 

Expand your App/e it to &4K, use as language card, tutt 1 year 
warranty. Why spend $ 175.00 ? 

MEX-16700A Save over $100.00 . $69.95 


2-80 CPU CARD - tor Apple II 

Two compti/ers in one, Z-80 * 6502. mora than doubles the 
power and potential ot your Apple, inctudes Z-BO CPU card 
CP/M and complete manual se/. 

CPX-628QaA A & T With software . . $249.95 


APPLE-CAT - Novation 

So//ware select able 1200 or 300 baud, direct connect, aufo- 
answor/ao/o-draii. auxiliary S-wtre RS232C serial port for 
printer. 

I0M-5232A Save $50,001 ft .$325.95 


8” DISK CONTROLLER - Vista 

JVew from Wsta Computer, singie or double sided, singie or 
double density, compatible with DOS 3.2/3.3, Pascal. B 
CP/M 2 2. Shugart A Qume compatible 
iOD-27DOA A & r .. . $499.95 


2 MEGABYTES for Apple II 

Comp/a to pac/tage inctudes Two 8" double-density disk 
drives, Vista double-density 6" drsft controtter, cabinet, 
power supply. & cables. DOS 3.2f3.3. CP/M 22. & Pascaf 
competibie. 

1 MegaByle Package Kit . $1496.00 

1 MegaSyte Package 4 4 7 ., .$1695.00 

2 MegaByte Package /Cd. . $1795.00 

2 MegaByte Package A & T .. $1995.95 


VISION 80 - Vista Computer 

60 column x 24 /toe video, card tor Apple It, J2B ASCII 
c/iareGfers, upper and tower case, 9x10 dot matrix with 3 daf 
descenders, standard data media terminal control codes, 
CP/M Pascai 4 Fortran compatible. 50/60 Hz 
IOV-2400A Vrs/e Wston 80 . .$299.95 


CPS MULTtCARD - Mtn. Computer 


Three cards tn one* Real time ctock/catendar, serial 
interface. & paraliel interface ^ ait on one card. 

|0X*23OOA 4 4 7 . .. $179,95 


HI RES GRAPHICS CARD - Genie 

inieiligent printer interface and control card allows full high 
resolution graphics and scrrsan dumps. 

I OP-2405A Genie for Epson . $119.95 

IOP-2410A Genie Tor Okidata ..$119.95 

I OP-2415 A Gen/a /or NEC/C. Itoh . ... $119.95 


Power Strips 


ULTRA-VIOLET EPROM ERASERS 

/nejfpene/ye erasers for industry or home. 

XME-3100A SpecdortICS w/cj//mar . $59.50 

XME'3101A Spec/rontos with timer . $94.50 

XME-3200A Ecorromy mode/ ... $39.95 


ISOBAR - GSC 

/so/e res 5 proreoto your valuable equipment from high 
voltage spikes & AC tme noise, inductive isolated ground, IS 
amp circuit breaker U t listed 

EME-11S103 3soG/fef. $39.50 

EME-1151 OS 4 socket . $49.50 

EME-115l tKI 3 socket .. $54.50 

EME-115110 9 soo/rer rac/fmounl' . $74.50 


SUPERQUAD - Adv. Micro Digital 

Single board, standard size S-100 computer system. 4 Mi 
Z-8QA. single or double density disk controller for 5%'‘ Or 
drives, 64K RAM. extended addressing, up to4Kot EPftO 
2 serial 4 2 peratlelt/O ports, real r/me interrupt clock, CP 
compatible. 

CPC-30800A 4 4 7 ..$724= 

IOX-4232A Serial I/O adapter .$29. 


Z-80 STARTER KIT - SD Systems 

Compfele Z-80 microcomputer with PAM. ROM, 1/ 
keyboard, display, kludge area, manue/, & workbook. 

CPS-30100K K/f with workbook .$299, 

CPS-30f00A 4 4 7 with workbook . .$469. 


AIM-65 - Rockwell International 

Complete 8502 microcomputer with alphanumeric dispft 
printer, keyboard 4 tos/rucdon manuel 

CPK-S016SA T/(4/W-45 . $424, 

CPK-50465A 4K AtM-B5 ____ . ..$474. 

SFK-74600008E 8K Basic ROM .. . $64. 

SFIt-64600004E 4K assembler ROM . $43. 

SFK-7460OO2OE PL/S5 ROM .$84. 

SFK-746000 lOE Forth ROM ... ..... $64. 

SFK-7460003flE /nsfanr Pesca/ . $99, 

PSX-030A Power supp/jr .. $64. 

ENK-000002 Fnclosura . $54. 


SPECML PACKAGE 

4K AIM-65. 8K Basic, power supply. 4 enctosure 

Special Package Price...$649 


S-100 EPROM Boards 


PROM-100 - SD Systems 

270S. 27J6. 2732 EPROM programmer with software. 

MEM-99S20K Kit with Softwere . .. $189. 

MEM-99520A 4 4 7 with software . $249. 

PB-1 - SSM MicrocompLJter 

2708, 2715 EPROM board with on-board programmer 

MEM-9951 OK K/f wdb manuai ... $154, 

MEM-99510A 4 4 7 with manuat . . .$219. 


EPROM BOARD - Jade 

/OK or 32K uses 2703 or 2716 EPROMs. IK boundary 

MEM-16230K Kit w/o EPROMs . .$79, 

MEM-16230A 4 4 7 w/o EPROMs .... $119, 


S-100 Video Boards 


SPECTRUM COLOR - CompuPro 

Fo/l'/iinc/forj cotor grapbtos board, up to 8 colors, 256 jr 1^ 
graph paraitel I/O port. BK RAM 

lOV-10704 4 4 7 . .$34e.f 

IOV-1870C CSC . . , $398^ 

MICROANGELO - Scion 

Ultra-high-resotution 512 x 480. 256 color or black & w/ide,^ 
100 video board 
IOV-1500A 4 4 7 .. .,.. .$999,^ 


S-100 MotherBoards 


ISO-BUS - Jade 

Sdenf, simple, and on sale - a better rnotherboard 
6 S/ol (5%" JT 6% 

M8S-061B Sara board . $19. 

MBS-0S1K K/f . $39. 

MBS-061A 4 4 7 . $59 

12 Slot fSy*" * 

MBS-121B fiarePoard . $29, 

MBS-121K Kif . $69. 

MBS-121A 4 4 7 . $99 

18 Stof fT4yi" Jf 8®/,”; 

MBS-161B Bare board. .. $49, 

MBS-ieiK Kd . $99. 

MBS-161A 4 4 7 .. ..$139. 

ACTIVE TERMINATOR - CompuPro 

4 free molheFs helper 

TSX-100A 4 4 7 .... $59.4 


Prices mn.v be slightly higher at our retail locations. Please call the sfore nearest you for (ocai price and avaiiability^ 
















































































































S-m CPU Boards 


S-100 Memory Boards 


S-100 I/O Boards 


8086/8087 - CompuPro 

M, 0 or to MHz 8086 CPU wttf} tor BOB? & 


SO- 

U-70520A 8 MHz 8006 A & T . ^4.95 

U'7fl52aC BMHzBOB&CSC . S7W,95 

U-70S30A with BC8T A ^ T . .. . . 224.95 

U-70S30C 8007 CSC ...Si 455.95 

8085/8086 - CompuPro 

/t fl <S 16 bit CPUSr si&fidard 8 bit S-tOO bus, up fo 0 MHz, 
ess9s ?6 MagstJyJe's of mamory 

J-20510A 6 MHz A & T . 5398.9S 

J-20510C fi/0 MHz CSC .S497.t5 

CPU-Z - CompuPro 

2-4 MHr ZBOA CPU, 24 bit address/ng 

J-30500A 2'4 MHz AST . $27995 

J-3O500C 3 0 MHz CSC .. $374.95 


SBC-200 - SD Systems 

fHz 7-80A CPU & parsifei t/O. tK RAM, 0K 

M space, mof^itor PROM induded. 

::-302fl0A A & T .. . ... .. $399.95 

THE BIG Z - Jade 

)/- 4 MHz swtJchabie Z-BO CPU board with s&nal UO. 
omoc/afes 276B, 27W. or 2732 EPROM, baud ratps from 


to 9600 

U'30201B Bare boarrf .. $35.00 

U-30201K Kit With manual . .$149,95 

U'30210A A f With manuat .$199.95 


CB-2 - SSM Microcomputer 

r 4 MHz 7'flO CPU board with provision tor up to SK of 
M or 4K of RAM on board, extended addressing. fEEE S 


?. front pane/ conipe/iib/e. 

U-30300K Kil with maouai . .$229.95 

U-30300A A & 7 with manuai .. $274.95 


2810 Z-80 CPU - C C S. 

r 4 MHZ Z-80 CPU wtlhseriai IfO port 0 on-boardmorrttor 
OM. front panat compatibie. 

U-30400A A&T with PROM . $289.95 

2820 Z-80 DMA CPU - C.C.S. 

iHz Z-80 CPU board with 2 ssr/a^ i/0 ports 0 Cen/ronres 
aifBi i/0 port, separate data 5 s^slus porfs. DMA da fay 
jfn oompatiblB. 

U^30420A A fi T with manuat .$569.95 


S-100 Disk Controllers 


DISK 1 - CompuPro 

ir 5%" DMA disk ooniroffpr. single Or doubta density, 


lie Of doubte sided, 10 MHz. 

I-1810A A&T . $449.95 

I-1810C CSC . $554.95 

;-S2506SaaF 0 ^ CP/M 2-2 for Z 80 . .. $174.95 

^52506556F S' CP/M 2.2 for 8036 .$299.95 

)-54158000F Oasfsamp/euw .$499.95 

)-54l590<l2F Oaais mutihusar . $849.95 


VERSAFLOPPY H - SD Systems 

jbie density disk controiier for any combination of 5Vi“ 
i &"' singta or doubts sided, analog phase-locked foop 
a separator, vectored interrupts, CP/M 2-2 & Opafa 
npatibte. cohtroi/diagnostic software PROM inctuded 


MieOA A & T with PROM . $359.95 

:-55009047F CP/M 2.2 with VP it .. $99.95 


2242 DISK CONTROLLER - C.C.S. 

or 8" doubia density disk controfter with on-board tx>ot 
der ROM, free CP./M 2 2 & manual set 
M300A A&T Wf/^ CP/M 2.2 . $399.95 


DOUBLE D - Jade 

ih reiiablity double density disk controiier with on-board 
iOA. auxitiary printer port. iZEE S-100. cart function in 


/reuser interrupt driven bus. 

1-1200e Bare board & bdwr man $59.95 

)-1200K Kit w/hdwr & sUwr man . $299.95 

3-1200A A 8 r w/hdwr & sftwr man .... .. $325.95 

C-59002001F CP/M 2.2 w///] Double 0 , . $99.95 


256K RAM DISK - SD Systems 

ExpandoRAM Itt expandabia from 64K to 256K using 64K x 1 
RAM cbips. compatibh witb CP/M. MP/M, Oasis. 
Cromemco, 8 mos/ o/Zrer Z-80 based systems, functions as 


ultra-high speed disk drive when used with oplionai 
RAMDtSK software 

MEM 65064A 64K A & T .$474 95 

MEM-65128A 12SK A&T . $574.95 

MEH-e5192A W2K A&T . $674.95 

MEM-65256A 256H A&T . $77495 

SFC-5S009000F RAMDtSK sttwr CP/M 2 2 - $44.95 

SFC-5S009000F RAMDtSK wHb BKRAM itf . $24.95 

126K RAM 21 - CompuPro 

12BK X B bit or 64K X 16 bit static RAM board, 12 MHz. 24 bit 
addressing 

MEM-12810A A&T .$1809.95 

MEH-12aiOC CSC . $1794.95 


64K RAM 17 - CompuPro 

64K CMOS static RA M board. 10 MHz, tow power iess than 4 


watts DMA compaUbte, 24 b/t addressing 

MEM^64ieOA 64KA&T ..$549.95 

MEM-64180C 04>C CSC .. ....$696.95 

64K RAM 16 - CompuPro 

3?K X T6 bit or 64K x B bit tow power sfaf/c RAM board. IQ 
MHz. 24 bit addressing 

MEM-321B0A RAM 16 A & T . .$596.95 

MEM‘32ieOC RAM 16 CSC .$696 95 


84K STATIC RAM -SSM 

IEEE 69d/S-lQ0standard, up to 6MHz/B Bit, 12MHz/1€Bti. 24 
Bit extended addressing, disabie-able in 2K increments 

MEM-843MA A&T .$499.95 


64K STATIC RAM - Mem Merchant 

B4K static S-1'00 PAM cartf, 4 to 16K banks up fo 8 MHz. 
MEM-64400A 64K A & T .. $499.95 

2065 64K RAM - C C S. 

4 MHz bank port/bank byte setectable. extended addressing, 
16K bank seiectebfe, front panet compatible 
MEM^64SeSA 64K A & T ... $349.95 


2066 64K RAM - C.C.S. 

64K RAM board with bank and block setact switchmg 
functions for Cromemeco Cromix & Atpha Micro 


MEM-64588A 64K A & T ..$424.95 

64K EXPANDORAM tl SO Systems 

Expandable RAM board from t6K to 64K using 4116 RAM 
chips. 

MEM‘15630A A $ 7.$344.95 

MEM’32631A 32K A 7 .... $364.95 

MEM-48632A 4SK A * 7 .$384.95 

MEM’64633A 64K A 8 7 . $399.95 

MEMORY BANK - Jade 

4 MHz S-100 bank selectable axpandatte to 64K 

MEM-99730B Bare board w/manual . . $49.95 

MEM-99730K Kit with no BAM .$179.95 

MEM-32731K 32K kit .$199.95 

MEM.54733K 64 K kit .$249.95 

Assembled A Teil«d .- add $50.00 

32K RAM 20 - CompuPro 

32K static RAM. up Co 10 MHz. disable-able in4K banks, bank 
saiiecf Of 24 bit addressing. 

MEM-18180 A 16K A&T .. $259.95 

MEM-181 BOC 16K CSC . $324.95 

MeM-24l89A 24K A & T . $324.95 

MEM-24160C 24K CBC . $384.95 

MeM-32ie5A 32K A 0 7 $384.95 

MeM-32l65C 32KCSC .$449.95 


, 16K STATIC RAM - Mem Merchant 

4MHz lo-pawer sra/ic RAM board, IEEE S-tOO, bank 
select able, addressable in 4 K blocks, disable-able tn TK 


SYSTEM SUPPORT 1 - CompuPro 

Real time clock, three 16 bit intarval timers, dual interrupt 
cofi/roWefsnS tevets}, up to 4K EPROM/RAM. HS-232C 
serial channel, provision for 9511 A/9512 math chip. 


I OX-1850A SSI A A 7 .. $359.95 

lox-iesoc SSI CSC . ... $ 459.95 

IOX-18SSA with 95TT A S 7 . $554.95 

IOX-18S5C With 9511 CSC ....$654.95 

lOX-ISeOA ifr;m9512A & T . .$554.95 

IOX-1S60C HTJ/b 9512 CSC . .. $854.95 

INTER FACER 1 - CompuPro 

2 serial f/O ports 50-19.2K baud 

IOI-iaiOA A&T .. $218.95 

lOl-18iaC CSC . 1268,95 

INTEHFACER 2 - CompuPro 

3 parallel. 1 serial. & interrupt timer 

tOM620A A&T . $218,95 

IOI-ia20C CSC . $288,95 


INTER FACER 3 ■ CompuPro 

5 or 8 channei serial I/O board fonnterrupi driven mufti-user 


systems up fo 250K baud 

IOl-ie35A 5 perl A&T .$558.95 

IOI-183SC S porf CSC .$628.95 

101-1638A 8 port A&T . . $628.95 

101-18380 0 port CSC .$749 95 

INTERFACER 4 - CompuPro 

3 serial. 1 paraliet, 1 Centronres parallel. 

lot-1840A A&T . $314.95 

IOM640C CSC . $414.95 


MPX - CompuPro 

Multi-user i/O multiplexer S interrupt controiier with on¬ 
board BQ&5A-2 CPU a 4K or IBK of RAM. 


IOI-187SA 4K MPX A&T ...$444.95 

IOI-1675C 4K MPX CSC .$534.95 

101-1 eeOA 16K MPX A&T .$584.95 

101-1 eeoc 16 K MPX esc .$674.95 


1/0-8 - SSM Microcomputer 

Eight software programmable serial I/O ports, 110 19.2K 


Baud, Ideal for muili-user systems 

IOI-1018A A&T .. .. $489.95 

1/0-5 - SSM Microcomputer 

Two serial & S paratlel i/O ports. 110-19.2K Baud 

101 1015A A S 7 .... $289.85 


MPC-4 - SD Systems 

/nia/if/gan/ 4-porr sej-Zaf f/O card, on-board Z-80A, 2K HAM. 
4K PROM area. QO-board firmware, fully buttered, vectored 
Interrupts, four CTC channels, add to SD Board $el for 
powerful multi-user system 

101-1504A A 8 7 w/software . $495.00 


1/0-4 - SSM Microcomputer 

2 serial i/O ports ptus 2 parallel I/O ports. 


IOI-1010B Sara board w/manual .. $35.00 

10I-1010K Kit with manual ..... $179.95 

lOl-lOlOA 4 8 7 with nianua/ .$249.95 


2830 6 PORT SERIAL - C.C.S, 

Sfx asynchronous RS-232C serial t/O ports kvffh 
programmable baud raf&s 

101-1 (MOA A & 7 Wf/h manual ... ., $529.95 


2710 4 PORT SERIAL - C.C.S. 

Four RS-232G serial I/O ports with full handshaking. 

101-1080A A a 7 with manual ...$319.95 

2719 2 SER & 2 PAR - C.C.S. 

Two RS-232C serial t/O ports plus two B bit parallel I/O ports. 
t01-1080A A & T with manual . $349 95 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and aLfailabilit 


segmenls exter^ded adefress/ng. 

MEM-16171A T6/<A0 7 ..$149.95 

































































































THERE ARE NO 
THERE ARE NO 


BOARDS — 
PRICES! 


CpmpuPro 


FROM 

PRIORITY ONE ELECTRONICS 


CPU BOARDS 
C0-PRCX:ESS0R 80e6/80S7 

16 bit B or 10 MHz 8086 CPU sockets 

tor 3087 end 80130 


Put No. 


BIGBTIilA 

BlBBTtieC 

BIGHTIIBU? 

BIGiTIHCBT 


UM hito Our Prlei 

Mr8MW?aoee aniy f 096.00 f 485.00 

CSC tOMHi 3068 only 3350.00 S7K.M 
M T Witfi BOB 7 option $995 00 $7 95,00 

CSC With 808 r optiof}" J 11 50,00 $ IOU.DO 

“SOS 7 Ljrrt(fs ttock speed to SMHz 

SAVE $200.00!! 

DUAL PROCESSOR 8085-8068 

8 or & MHz Provides true iG Bit Power vdtti s standarii 
S bit S'TOO bus 

BIGiTIBI^A A&T OMbr $42500 pZS.OO 

BIGBnB1^C CSC 6j^ MHz $525 00 $4Z5.flO 

SAVE $100.00!! 

TURN PAGE fOB COMPLETE COMPUPFlO SYSTEMS 

CFUZ - Z80B CPU KOW OMHx! 

3/6 MHz zaOB CPU wiib 24 Addressing. 
FASTEST ZaO CPU AVAiLABLB 
BIGBTinA 3/6 MHz *?95 00 $225.00 

BIGIT1B0C 3/6 MHz CSC $39500 taTA M 


DISK CONTROLLERS 

DISK 1 FLOFFT CONTROLLER 

Fast DMA Sott Sector, Confrate S'' of SW«'' Single or 
Ooubie Density. QUH BEST* 

BIPDB171ACPi A&T w/CP/M2 2 & BtOS $670 .00 $450,00 

BIGBn71C CSC $59500 $S55.0G 

BIGBTCPM80' CP/M 2 2 for ZBO/3085 with $175.00 

manuals 8 BIOS S" S/D d isk 
BIGBIBPMB CP/M for S086 with manuals & $100.00 

e/OS S' 

SAVE $220.00!! 

DISK 2/SELECTQR CHANNEL 
HARD DISK CONTROLLER 

Fast DMA 2 board set.Controls 4 S^ugarr 4000 series 
or Fujitsir 2300 type drives inciudes CP/M 2.Z* 
BIGST177I 4ssemi>te(^4 Tesfe<l $795.00 $505.00 

BI6Bn77C CSC $395.00 $>5010 

SAVE $200.00!! 


CMOS RAM SALE! 

RAM 17 - 64K CMOS STATIC RAU 

RAM J 7,12 MHz, 2 Watt, DM4 CompaUbte24 Bit Addressing 


Pvt Nd, 


OeicilpHaR 


Uit Pricfl Oir PHti 


IIBBn7SAf4 64K A&T 

BIBBTI75CM 04 K CSC 


$599.00 $359,00 

$750.00 $101.00 


SAVE $236.00!! 

RAM 16 ^ 32K X 16 BIT CMOS STATIC RAM 

8 and/or 16 Bit 

Bta RAM 16 12 MHz. 32K H 16orG4Kne 
fEE£/69e 16 Bit 2 Watt, 24 Bit Addressing 
BIBBTIUA 64K4&T $650.00 $429.00 

BIGBTIMC 64K CSC $750.00 $800^0 

SAVE $221.00! 

HEW! RAM 21 - ia8K STATIC RAM 

816 RAM 21 12MHI. t28H J( 0 Of 64W x 70 
t££E/696 Bor 16 84 1.2 4mp3^ 24 Bit Addressing 
BIGGT1B0A t26KA&T $7695.00 $ 995.00 

BIBEHHIE; t23KCSC $tB9500 $l70S.iO 

SAVE $700.00!!! 

H-DRIVE SOLID STATE DISK DRIVE, 
3500% FASTER! 

Nat Flealty. Qtrt IOb Naxt Be$t Tiling Inr CompuPta 8055/55 
Usets. Call tor Detail on ^Drrve 

M-Drive requires i 6MH/ CPU 8005/80 rlid pracesyv. O^k 
1 DMA disk comroOC]' and System Supot 1 Mtiltirinctnn 
Bggrd 

BlBani0120$A l^eKafAaimetiHiryaikl DrNieSaftware $1101.00 
liBHTIIDiniKC i;8K of CSC memory $AI-Qrive Software $I1U.0I 
ItBTM 02SBKA 256 K of Ml memory & M- DriveSoftware $?395,(M 
BlflHTIEtZSBRC 256Kqf CSCrnmooiyA K-QiivD Sottware $£795.01 

STATIC MEMORY BOARDS 

RAM 20 > 32K STATIC RAM 

fi4M 20 10 MHz, 4/f byte btock dibble, bank seiect 
or 24 bit addressing avaiiabte ft 7ft 24 or 33 K 


BIG BT1 MAAS 

BK A&r 

S2T6.0d 

IIGO.H 

eiGBTIBAACB 

BK CSC 

$20606 

$280.01 

BIGfriMAAie 

reKAftT 

$285.00 

$2t0.H 

BIBiriBIACIfl 

76tC CSC 

$355.00 

SIZS.M 

BIGIT1B4AA24 

24KA&T 

$356.00 

$S2S.in 

BIGtT154AC24 

24K CSC 

$425.00 

$385.08 

BIGiriBMA3£ 

32KA&r 

$425.00 

$295.00 

eiGiTiMAcaz 

32f< CSC 

$496 00 

3450.DI 

A 





S-lOO MAIMTRAlya: 

110V 60Hz CVT Mainframe uses fanrous 20 slot 
COMPUPHO Motherboard. (55 lbs) 
eiGETENCniR 20 Stot Rackmount $395.00 $760.56 

BIGBIERCIOQI 20 Stot Desk Tap $825.00 $699.06 


I/O BOARDS 

SYSTEM SUPPORT t MULTHHHCTIOH BOARD 

Serjal port (software prog, baud), 4K EPROM or RAM 
provision, IS 7eve/s of interrupt real time dock, 
optional math processor 


MBs. 

DiEcrfyOii 

m Plica 

Bar PflGi 

B1GBT1I2A 

4ssemwe<7 & Tested 

$39960 

$295.l» 

BIBBT1MC 

CSC 

$495,66 

$451.00 

BIBBTSfll 

Math Chip 


$105.00 

BIGBT1232 

Math Chip 


$115.00 

BlGBTIMAil 

A&T with 3231 Math Chip 


$490.00 

BIGBT1BZBMI 
BIGBT15211112 

CSC w/8231 Math Chip 
Aft 232 Math Chip 


$155.00 

$490.06 

BISiT1ii2Lll£ 

CSC w/8232 Malh Chip 


$855.00 

SAVE $100.00!! 



MPX CHANNEL BO ARD 


I/O Multiplexer, using 8085A-2 CPU on board with 4K RAM 

BIGBTIOIM 

Assembled ft Tested 

$495,66 

$395.00 

BIBBTIUCA 

CSC 

$59500 

$475.06 


With 16K RAM 



BIEBT1HAIS 

Assembled & Tasled 

$649.06 

$525.00 

BIGin 18015 

CSC 

$749.00 

$049.00 


INTERFACER 1 




Two Serial I/O 


$199.95 

BIBBT133A 

Assembiad ft rested 

$249.00 

BIGBTISaO 

CSC 

$324.00 

$291.00 


1NTSRFACER2 




Three paraltei ofre sedat I/O board 

$199.95 

BIGBTISOA 

Assembled ft Tested 

$24900 

BIGBTISOO 

CSC 

$324.00 

$251.00 


IHTERFACER3 



£(g/if cDandd/ muNAuse serraf t/O Jboard 


5IGBT)74SA 

Assembled ft Tested 

$699.00 $469.00 

ilBBTt74IC 

CSC 200 hr. a Port 

$649.66 

$TW,0l 

BiBBTl74SA 

Assembled & Tested 

$599,66 $399.00 

aiBBTI745C 

CSC 200hr. 5 port 

$099.06 

tB29.DB 


INTERFACER 4 



Tftffifi Seda/, 1 Paraltei, 1 Centronics Parallel 

IlfBTKTA 

AsserTFbtedft Tesred 

$3S6.00 

$315.00 

GIABT1I7C 

CSC 

$456.06 

U1B.DQ 


SPECTRUM COLOR GRAPHICS 

Cotor Graphics board wW Parattet t/0 
BIGBTI44A 4ssem5/ef7£ Tested $249.00 

BI$iT144C CSC $44500 t$$S.N 

Itiono Subiogic Universat 

Graphics Interpreter Soft ware 

SAVE $150.00! 


$35.00 


S(GBTI$3A 

IIGBTIS3C 

PGBTIUA 

ItGBTIMG 

UBOnlOA 

ugbtime; 


S-100 MOTHKRBOARDS 

Active termination. 6-12-20 Slot 
A&r6siot,2ibs^ 

CSC e slot, 2 tbs. 

A&T 12 slot 3 ibs. 

CSC 12 slot 3 fbs. 

A&T 20 Sint 4 fbs. 

CSC 20 siat 4 /tfi 


$140.00 $125.00 
$790.66 $171,01 

$7 75,66 $155.00 
$240.00 $IM,0t 
$265.66 $235.50 
$340 00 Ult.H 


SAVE! 




Gtrcle 370 on Inquiry card. 


























1 ^ 


Micro Frame 


CPU BOARDS 

CPU/^aOOO * BUBz 68000 CPU 

hit 6SOOd CPU With on hoard ROM containihg 
MACS8UG Monitor or Molorota 6854 i Memory 
Managament Linit {MMU}. 

PirlMi, DiserlpUin UitPiicB Oirfrln 


BIQULCPUeSDBO 


T with Monitor 
^ST With MMU 


SOFTWARE 

DIGITJU. RESEARCH 

BIDI BCPir U P/M* 2 2 Control Program/ 
Microcompi/ters 

DIBIRRM C MA C* Macro A ssembior 
BIDIRRRUC Haiocating MAC 

BIBIRSID S/D^ Symfco//c instruction Dsbugger 
BIOIfrTE)l TEX* Text Formatter 
BIDIRBES DESPOOL* Background Print Utiiity 
BIBiRCBRD CBAStC* Programming i anguaga 
SIOIRCeie CflAS/C'Se" Pmgramm/fig Language 
*Trademark of Digital Pasaarch 

MICROPRO INTERNATIONAL 

BIMQSHDSTR Wordstar Version* 20 
BIMQ3MLMRS Mail Merge* 

BIMDSSPSTR Spelt Star 
BlMDScamn Caic Star* 

BlMDSBaTSTR Data 
BlMDSSWPSfT Si/persorf* 

*TradamarH of Micropro tniemationai 

SORCIM 

BIRDRECAI S UPPHCAiC* a Superior Fiootromc 

Worksheet 

BISDRACTI ACr r 80S0/Za0 Assemhier 

BIRORACTIl AC T tf* 8038/8088 Asserr}titer 

eiSORTlNS m^WS* Boamoas Translator 

aiSDRPKID PASCAL/M* flEL4 8030/3085/1 30 

BISORPMEE P^SC^L/M* &086 

*Tradamark of Sardm 

WnCROSOFT 

aiMDSBASBO Version 5 X Extended 

Disk Basic 

BIMlPBASC BASiC* Compiler Version 5.X 

BIMQ5MFT FORTfiANSO* 

''Trademark ot MicrosohConsumar Products 


ttGV 80H 2 CVT Mainframes, the best money can buy) 
12 Siot±3V1 ?±16V &>2A 
22 S/o^±8V @1 30A± teV^4A 


S t 195 00 $1075.00 
ff^05,00 SiaOi-Ofl 


FARTNB. OlSCiIfnOlt 


UST 

PflJCE 


MEMORY BOARDS 

DMEM2S6KP-2S6K DYNAMIC MEMORY MODULE 

286Kb with tfyfe parity error detection for 
e Of 18 bit computers 

BtDULEMEWBH 258K AST 405.00 


BiTFiMCsna I2&ioi0esk 
BITEIMCSIZZ 22 Slot Desk 
SlfEIRMIf 12 Slot Rackmouni 
BUEIRMS 22 Slot RacRmounl 


S755.O0 

$910.00 

$300.00 

$905.00 


SALE 

SB20.00 


Srtlpp^ng Weight: On 12 Slot Mainframes: 45 its. 

On 22 Sht Mainframes: 55 ids. 


5745.00 

|B5S.OO 

$700.00 


CMEM NONVOLATILE CMOS MEMORY 

Wonifo/alf^e CWOS memory with 3-10 year 
battery backup on board 

BIDULOMEMB 8KA&7 S695.00 $e29.B0 

BIQULCMEMIB ST9S.OO $725.00 

liaBICSEIiai 32KA&J $995.00 $140.00 


2716/2732 EPROM BOARD 
WITH 16 BIT DATA PATHS 

Designed fo hoid 32Kb of 2716 type or 64Kb of 2732 type 
EPROMs, or ROMs tor read only use with 16 bit CPU 
systems. 

BI0ULEPR0n$2 2716 EPROM Boaid A&T $29500 $260.01 

BIOULEPROMM 2732 EPROM Biiard A&T $295.00 $210.06 


BiniTFI2 taStotdesk 1745.00 “pBEir 

niEMFii 12SICI Racmmunt SSSS.QO $699.00 

Shipping Weight: On 12 Slot Desk: 40 ib&. 

On ? 2 flackmounr 45 lbs 


DUAL 8" DISK DRIVE CHASSIS 

For two Shugart 801R or two Qume DT3 size drives 
with internal power cables provided 
+24V ei T.S>!1 +SV & 1.0A-5V ^ .25A 


REAL TIME & DATA ACOlISmON 

SI04/DUA nnElUGEMT CONTSOLLEB 

4 portRS232 interlace with DMA transfers for output 
FIFO mpui buffer: On board 8085A-2 processor; 16 pro¬ 
gram seiectable baud rales and occupies onfy 18 I/O 
addresses ideal for DUAL UNIX* or other muHFuser 

syateme NEW1 

BIDOLSUMDIHA Assembled & Tested $69500 $65a.«l 

AIM 12-12 BIT A/B CONVERTER 

A/D input module with 12 bit acc^iiac^, 32 input channels 
and optionai instrumentation amplifier 
BIOUlAlflIF A&T wilb IfislTumeetaliDn fim $745.n 

BtDULllff12B A&T Mlluut litstnimentatAti AmpL $610.00 

AOM 13-12 BIT D/A CONVERTER 

D/A outpul module 4 channels 12 bil accuracy. Optionai 
V{C420 industriai output module f4-20Mak 4 channels, 
used in comunction with AOM12. 

BIDUmailf Assembled & Tea t eC $875.00 $640.09 

BIDULVIC490 Aaaembled & Tested S673QO $640.09 


$440.00 

^0.110 


BIIEIDFBD [JeskTop $56500 

BlfEllFDO Rackimunl $72500 

Shipping Weight; On Desk Top: 40 its. 

On /?acAmounf. 45 lbs 

raiORlTT ONE EL£E;TBBNI6$isa masterdlslribueor torTEI DeaiersA OEM s 
ca9 tar quality pricing. 


0Hayes 


CLK24-HOKVOLArtLE CLOCK/CALENDAR 

Day, date, hours, minutes seconds, and 3-5 year bellery 
baelrt/p on bMrd Read or write directly from 1/0 port 
Jumperabie for 64Hz UNIX* or real time applications 
BI0ULCLK241 A& T w/64 Hz tnlerrupl $300.00 $215.09 


BlBCHOfOOr 
UDCBO4D0P 
B1D6H0900P 
BID CHOI OOP 
irOCBNOID 
BIDCHOBOOP 
BIBCH240ID 


dl^li^lded 


$159.00 


WORLD'S BEST SELLING TERMINALI 


$ 09.06 
$200.06 
$100.09 
$109.06 
$ ».D6 
$1H.06 
$326.00 


$241.00 
$106 00 
$166.00 
$206.00 
$206.00 
$166.00 


Extra Memory Pa|es 

FREEH 

BlPDimilf262P* IT49.M 

^TeleVldM 925 w/free 2nd page 
mancrv kit. a $95.00 vakie' 
aiPOilLWflOAP* $9*600 
•TGleVidEo 950 wfliee 2i«l, 3rd S 
4lh page memorvkH, $285.00 value 
BniNIO $600.90 

With emu^t)aTS$ loreign languages 
UTLINiailK $906.00 

Black mode version ol above 
{Shipping Weight 37 tbs} 


BEST BUYS! 


$22600 


$175.00 

$17600 

$126.00 

$305.00 

$406.00 


SEND $1.00 TODAY 
FOR THE NEW. FULL COLOR 
SPRING 1982 ENGINEERING 
SELECTION 6UIDEI 


JVIOftITY 


HARD DISK SUBSYSTEMS 


S-100 MAINFRAME WITH ir SLOT MOTHENBOAIID 
AND CUTOUTS FOR 3 - O’A" FLOm DISK DRIVES 

+01^ i) T 7A ± 7 8V ^ 24 +f2^ @ 1.2A Iriternai Power Cabte 


5 - 18 Mb DMA 51I157STEM5 

Eacb subsysfsm Includes DMA Hard Disk Controiier, Sea¬ 
gate ST506 5 Mb 57472 TO IWb, Or CMi 16Mb 5V/' Hard 
Disk. Cabinet, power supply, CP/M^Z.? and Micrpsofl 
BAStC 

IffiOSOMAM^ 5o77wam suppiled on 8' ISM 3740 disk 
with blank 1/0 and INSTALL program 
alJfD$DMAM*2B Software configpred Tor iMomgiw DJ/2B 
controller and Mult I/O as console 
eiM D$6MAK'DMA 5o7rwere CD nbgared tor bforro w DJ/DMA 
controller and MuH I/O as console 
eiM6$6niiM*NS Sottware supiied on SV*” TO sector Norlh 
Star disk with blank i/O and INSTALL 
Program 

Replace* in above part numbers w/to S tor 5 Mb Si/bsystems 
10 tor lOJWb St/bs/stoms, or tl for l6Mb Subsystems 
DiscvsMS - SMbSpbsystoms $219500 il 485.80 

DE5CU5MIU TO Mb Subsystems $2798.00 52375.00 

DISCUSMlG-TGMbSubSystams 13435 00 $2975.00 

{order by part numbers fisted above} 


DISCUS HDC 3D-28 Mb SUBSYSTEMS 

£acrb subsystem includes HOCA3 i/O mapped controller, 
Shugart SA4Q08 74" 26Mb or Fuiitsu 2308 3' 20Mb Hard 
Disk, cabinet, power supply. CP/M "2.2 £ Mtorosotf SAS7C 
(Shipping Weights: M2Q 40 tosu M26 3 bo^foafi. 2fl. A 45 /ba> 
0||ID$HDC2t D/sctraM30A£7 $449500 $3314.00 

eiMD$HDC29 Discus M26 A&T $4495.00 $3394.60 


SMARTMODEM 

* Aulo Answer, Agio DiaL Full or Hall-DgpleK, Lpoo Hack * Scf laJ bmary. and 
eaynchmrms data fcrmats wllti 7 or 8 data biEs; 1 or 2 slop tuts, odd, even or 
TO parity • 0-3W bauad • RS512C mterf^ * IS MicroprxigessBf wilh 
2Kb control orcgram • 40 tharacler command buffer * Siie-1 6''x5t5"T( 
96 

Smartmodam (Sti Wl 6 lbs.} $279.00 
Sm^lmolem 1200 baul (B Ibsl $099.00 
ChronogFaph (Sff. Wt. 3 Ifts) $249,00 

Mictoniddm 100 {Sh. Wl. 4 lbs] $399.00 
CPfM* fi" Terminal Prcgram tor abowe 
Micronwdwi II M79.00 

Dalarnm fPASOAL patch] lor above 


S225.0D 
|649.0D 
££05.00 
$326.00 
$ 25.00 
$296.00 
$ $0.90 


VIDEO AND I/O 


VB 3 ■ HIOH RESOLUnOH VIDEO 

80 X 25 or 50 character vfdeo display Memory Mapped, 
Paraiiei Keyboard pad 

ai3$M|BSA;4 8C X 24 A3 T $4 99.00 $41 < 00 

ai$EMIB3UP 80 X 50 Line Upgrade $ 39.00 

1/0 4 

Two seriai I/O, two psrailei i/O 
RtlSMtHA Assembled fi Tested $29000 I2W.D1 

I/O 5 

2 Senai, 3 parallel Including 7 Centronics 
Rfl3M»51 /Issembied £ Tested $829 00 $269.00 


*rf?KV I/O e 

3 Poff Seriat I/O wjffi Timer 

DISIMIDIA Assembfed & Tested $550 00 $461.00 

CPU, RAM & PROM 

CB2 Z80 CPU 

2/4 MHi Will accept 2716 , or 2732 , or RAM 
6I$SMCB2A Assembied 8 Tested $299 00 $261.00 

BISBMZIOM SSM ZBO Monitor $ 61 00 


MSlOA 14/BE 8/16 BIT STAHC BAM 

T8J<byre/8fc word, 24 bit extended, addressing, M write, *' 
Pbanfom disable, addressabfe in 4 K blocks 
BI$Sfl MB1OA T^ssem bied & Tested $299.00 $276 90 

MBaA 11V14E EPPOM BOARD 

1 K/ 16 K 2708 f PflOM board, disabto in IK increments 
OI3$ftMD6U Assembted & Tested $17900 1169 N 


FBI PROM FROORAMMER 

Progrems 2708 or 27IB s, operates as a 
4K/SK EPROM BOARD A$ WFU 
lA Assembted $ Tested $285.00 $219-09 


£L£CrflOWJC 5 < 


$300.00 


$396.00 

$500.00 


9161 DEEPING AVE • CHATSWORTH. CA 91311 

ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5454 

Terms U.$. VISA, MC. QAC, Check, Money Order, U.S. Funds Only CAresktents adc£6Wr% Sales Tax MINIMUM PREPAID OROEFI sfs.QO. Include MINIMUM 
SHIPPING $ HANDLING oif $100 lor Ihe first 3 Ibe plus40t lor each addlbanal pound. Orders ever 50 93S. sent IreighI cdlesL Jusi in case, please include your 
phene number. Prices subjeci tc change withgut notice We will bo our best to rnaintain priees through September. 1952. CrediE Card rvdieis will be charged 
appropriate fneighl )l you baveti'l received your Spring '02 Engcneenrig Selectien: Guide, send $1.90 lor your copy todayi. Sale prices are tor ixepard orders only. 


Circle 378 on Inoulrv card. 
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COMPLETE CompuPrO SYSTEMS 


FREE SUPERCALC-861 FREE dRASE 
AND A TELEVIDEO TERMINAL FOR ONLY $1,001! 

WHY SETTLE FOR LESS?! 




PERFORMANCE. QUALITY, RELIABILITY 

HIGH rEHFORMMCE SVSnMS DESIGNED TD EXPAHD WITH TOUD NEEDS 

A3i CompuPro systems have been designed with your future in mind. Each system is expandable so you can upgrade your 
system as your needs coetinue to grow. Hard disk storage is also available with the new DISK 2 DMA Winchester disk 
controller. Unlike many "personal" Domputers, your CompuPro system will not become obsolete when it rs time to expand. 
The modular design of the IEEE 6%/S-100 bus allows you to plug in additional boards when they are needed. CcmpuPro 
system components feature the latest state-of-the-art technology to prevent ohsotescence. 

Each CompuPro system component is fully assembled and tested under rigorous burn-in conditions at the factory and 
then shipped to Priority 1 Electronics^ your authorized CompuPro Systems Center, for final integration and cor^figuration. 
CompuPro systems carry the best warranty in the business: on full year. The Oume drives have a full six month warranty, 
the best drive warranty anywhere The components are integrated into a complete system by a factory trained Priority t 
Electronics technician. The systems are then partially disassembled tor shipping. After a short time for unpacking and 
check-out. your CompuPro system will be ready to load and go! 

SYSTEM BASICS 

All systems include a CPU B065/SS Dual Processor or CPU {BOB6 runs at 6M Hz. the runs at 8 MHz); Disk 1 lightning 

fast DMA floppy diskconlraller. CP/M* 2.2 and CP/M 86™ operating systems; Sorcim's SuperCalc-B6™ electronic spread 
sheet progmm; two double-sided, double-density Qume DT-8 disk drives in an attractive desk top enclosure; mgged Desk 
Enclosure 2 with 2D slot actively terminated malherboardH faa air and line filters, and constant voltage power supply for 
years of reliable operation; internal I/O cables and floppy disk data cable; complete documerttation for each system 
component with a system integration guide In addition to the above hardware and software, each configuration adds a 
unique combination of RAM. I/O, and other special purpose boards 

System 816/A — Enfiy Level Single-User System 

System 316/A is an excellent choice for an entry level, single user system that's designed with future expansion in mind. 
816/A includes jnterfacer4 (three serial I/O ports, paraliel port and Centranics/Epsom style port), two RAM 17s for 128 K of 
fast, static memory, and System Support 1 (clock/calendar, RAM/ROM/match pmeessor options, RS-232C serial port 
interrupt controllers, intervi timers, and more), and AshtonTate's dBase Junior™, an upgradeable subset of their popular 
dBase 11 data base management software This combir^ation of components means superb computing today with an option 
for future expansion — all the way up to a multi-user system. System 816/A is priced at $54d&.00, a savings of over 
$1000.00 compared to all components purchase separately. 

eiGBTSTSBIBADA Single User System Desk Top, Assembled S Tested $5495.00 

flinni 0* or BITU9IOBUC* TaleVideo SiOorSlOBLK with purchase of above systam $ I .DO 

System 816/B — M-Drive Single user System 

System 816/B is an ultra^high performance single user system which includes Interfacer 3-5 (five serial ports), 256K of 
fast, static RAM, System Support 1, and Ashton-Tate's complete dBase tl™ data base management software Plus. System 
816/0's impiementation of CP/M* includes M-Drive software, which turns the system RAM Into a pseudo-disk drive for 
exceptionally fast computing. This system sells for only $6995.00, a savings of over St 800.00 compared to all components 
purchased separately. 

BIGSTSYSaifiBDA M-Drtve System Desk Top Assembled a Tested $8995.00 

BIPDBTIV9252P* TeteVideo 925 w/2nd page of memory * with purchase of above system $ 1.00 

System 816/C — Enfiy Level Multi-User System 

System 816/C is the only high performance multi-yser system which allows both 8 and 16 bit programs to run simuftarh 
eously; it also makes tor an unparalleled single user system It indudes Intertacer 3-8 (eight serial ports). 384 K of fast 
static RAM. System Suport 1. dBase 11™, SuperCalc-86™, M-Drive software, and CompuPro's MP/M 816™ multi-user 
operating system that allows you to run both 3 and 16 bit software s/m u/fa/reoos/y. System 816/C suports up to three 
users simply by adding appropriate terminals: for more users, just add more CompuPro RAM and terminals^ The system Is 
priced at $8995.00, a savings of over $2300.00 compared le all components purchased separately 
8IGDTSTS8T60DA MufthUser System Desk Top, Assembied 3^ Tested $9995.00 

BIPDBTLVSZ5ZP Tele Video 925 with 2nd page of memory- with purchase of above sysfem $ 1.00 
‘L/mit 1 terminal at $1.00 per sysra/n. Purchasa of B‘ PS2S2 Cable, Part Numbat CHOHSZazaF af St9.95, ia required for 
system/terminai integration. 

Rack mount and CSC systems are atso availabte; please caft or write for delaiis. All CompuPro systems are shipped via 
motor or air freight cotiect; please specify at time of order. AU boards are shipped m standa^ configurations. 


■CP/JW, CP/M 36, and MP/M are trademarks of Digitai Research. MP/M 816 is used under iicense from Digitat Research. 
SuperCafc-86 fs a trademark of SOHQiM. dBase U and dBase Junior are trademarks of Ashton-Tate. 



DISKETTES 
SOFT SECTOR 
40 TBAGK SINGLE SIDED 
DOUBLE DENSin WITH 
HUB REINFORGING RINGS 




,PKG. OF 10 /$ 19.95 


BO* 

FREEH KASSEHE 10 
UBRAiY BASE WITH 
PACKAGE 9F 10 OISKETTES 
a $4.25 VALUE Fait Nq. BIFR155PD 



iffNIM package of 80 less UtiTjy Case tlii.ao 

B»PH1UD paclQgecif10e'S.S;D.D.Oisk&tle£EVsl«eves ili.QQ 
5 tt Hurt Ritli»|ti....... $1 B.OC 


SMITH-CORONA TP-1 



LETTER gUAUn - 
ELECTRONIC TCXT 
PRINTER 


$ 649.00 

B45CMTP1S10 iSmm 
OlSeiTPIPIO (Parailelf 
• 12 CPS • 10 CPI • 6LPI • SERIAL OR PAflALULiriTEnFACE 


• 50-10.2K Baud • Friclran Feed • 88 Character 
Biscmzfizs TP1 Black ^Jlar Ribbon $3.5t 

OlSCMlZOSa TP1 Black Fabric Ribbon $7.» 



• SANYO 


FCG CLASS 2 
APPRDVEO 
BATA OISPLAY 
MONITORS 


HiwIhi Icrni 12'' diaponal; 75 square incites 

DM2112:PS1 phosphor 

IcniJflB lin^ 60 fleids/seconl: overscan 

MprlieilaJ RnolQllRa 600 lines, center 

il 1.0 veil p-p composite video: ehrns 

BISYODM2112 


SPfCIFtCATItIHf: 


List Price: $160.00 $SALE: $ 119.00 

one* SMITO MOHtTOIIS DM SALE TOOII 


w Ntt. OHEripaw __ Uil PriM SALI 

NitimHSOI rSSWP4. lOMHz (15lbsl $19090 $149JO 

BinpDiisi Old O'Gmn, i. 1 OMHz (1S ibt) $200.00 $i ll.op 

BUTODMmZCX 12''S&WP4. ieUHr{24 Ite.i $250.00 $191.00 

BISTOOMIIIZd 12 'GReen. PS 1J ^24 m $200 00 $101.00 
BlITtnCHIl lO' Ctfor. 16 k 04 (3$ IbS-l $47000 iSri.OD 

tJSTiDHItUI- 13'^RSB Color (3$ lbs ] SS95.O0 $795.01 

*As used with IBM P.C. 


APPLE DISK DRIVES 



Give your APPLE II* a Fourth bii^fisron—the latalty compaliMe SVk'" 
drive that takes your system farttm. faster. With readMe electronics 
so advanced that readiiQ errors are vlrtLally eliminated. With a back 
zm micmswltcfi that keeps bool and hack access smooth and quiet 
With the ability tqread hal-irack sohwire and up to 143,360 bytes on 
DOS 33* With siTT^Iarpertermance on DOS 32.1*. Pascal® or CP/M* 
operating syslems. And. thedi^k enclosure mates qerlectly with APPLE 
cabineitry 


EXTENDED WAiRANH 

Fourth Dimeostort otters a 12 montti parts and labor warrarrty at no 
cost to yoiiF (Gee, this reallv boks good!) 

otFOBWA Lisi Price $4iaoo SALE: $999.00 

I ir Mart, DHlp $350.00 ticli 
ItFBIMAC* APLE ir Dish Qnve Cohtipller $ 110,00 

*Sold only with purchase ot fourth Dimension Drive 


M mw' 


m. f 


Circle 379 on Inquiry card. 


























qSSm SELLUM 

LETTER QJIALITY PRINTERS 


Free slanding cabinet Will accept 2, S" flQppy anp i. 
Rigid disk. IB slat csid cage witi accept the double height 
IQ*' X W'‘ S'too cards (Alpha Micro and others) CVT Pa war 
Supply. 

+241? 7A +76P2.2A -fd&B.SA +3lSt20A +5&SA 

11101121 IB PRO/yrO 295.00 }1I29.M 

PRONia COWnJIE IKTH PflUIEi SUPPLr poweh-kp sequencer 
llfDII2E1Bl with seQuencer St336.00 S1M0.IO 

Shipped motor freight collect 

Circle 379 on Inquiry card. 


80 CHARACTERS PER SECOND 

The Fujitsu SP63 lettsf qualiiy printer rrom SelkuiT] is not only the 
tcisEesi daisy wheet letter quality prinler on the market It is also the 
most versatile. Its lour irriertaces and five personality protocols make it 
oOTTpaiible with jusr about anycorrpjterand word prooessiog package 
or ihe market today. The pnoter is built to be solid and quiet: 11 ww't 
shake tbe otiice down wii h every carriage return. It also has a 16 K buf ler 
(4aK opiiooal}. Hie bulter allows your coiri|>yler lo send data out to the 
prinlsr and not ttove tp wail lor it before allowing you to oontlnue. No 
mwe staring at the screen waiting tor Ibe printer to finisbl 
lileiticei: • RS232C and Cuneni Loop • Cintronce type paraUBl • 
IEEE/4aa ■ All are DIP switch selectable 
Penartilly Prilocilt: • NEC5«tO « DIABLQ 630 m QUME Sprint h ■ 
IBM Computer • ATARI (Cfintrcnics 737i. 

MireSoBciil Fiilirei: * ZSOCPU * &0't9.2kb<aiiKlonsflfiailiiitsrt»co • 
CHslinct alann sound tor each enor Conditloni * inteillQent bidirectional logic 
seeking • Ikimpletewtinj processing features including suP and super script 
underinn^ ^ douhle-stnke characters ■ Autc reprmi * Auto Clear • 
PmporliDnai spacings and supports automagic Justiricatkin • Rent panet 
torms control • 1^K ROM ■ Cnmptole Vector ptotllng routines • 
Cnmpatibte with inost mechanical sheet toeriers * Ouiel - 6Cdb « SIk 
monlh warranSae 

Piit Rq, DMcr^i Uft Price ter Price 

BilLMFIB Printer w/tSKBuffer SS495M0 tlTH.M 

HSlMFIDMa printer w/4aK buffer £3895.06 93091.00 

WSLMFOOIFT Optional vertical tomg tractor tSM.OO 

H£Lina2S00fl RS'232 Cable HDJQ 

BHUNPAMflai Centronics Ftortolef Cable $10.10 

Ga^iT for pridriff on Siheef feed options & cables not listed 
(Printer shipped vie motor freight coffscfj 

Para Dynamics 


IS SLOT S-100 MAINHIAME 

CVT Power Supply, torced air cooffng; security lock 
t20 or 220V AC at 50 or S0Hz+aV^20A ±t6^3.5 
aiPDNZOtlO CtoskTop $798.00 $09100 

BlPDHEQtlB $843.00 $749.00 

8 SLOT 5-100 MAJNTRAME WITH 
CUTOUTS FOR 2 SW DISK DRIVES 

+5^SA 'S@]S00WA +e@f5A +I2^8A -i-ie<?Z -1B92 
BIPDR21Q1D DeskTop $839.00 $799.00 

SIP0H250BR Rack Mount $34kOO $B19.90 

DISK DRIVE FACOrnr 

Accommodates two 8' floppy drives, of Shugart, Qume, or 
5/171/18/ design and dimensiorts. no or 220V AC at 50 or 
60 Hz CVT power. 

BfPQNZtOOD Desk Top $659 00 IS79.M 

BtP0i2200R FTacAMpuot $679.00 I6H.IH 







FREE TRACTOR AND 

FREE OKIGRAPHll 
oigtMiA 


landan 

Tendon fM-aOO Fih/fiii'V?® is 
ejcno/fy half the siia 
of conventional O ' 
floppy disk 


COMPARE OiODATA’S FEATURES 
TO ANY OTHER PRINTER] 
COMPARE raiORITY ONE'S PRICES 
TO ANY - THEN OECIDE! 

Don't bo foolod by those who Izy to 
“soak" you for Ihe options 

mBt-DiRECTiOmL-120 CPS* 80 CPI @ lOCPl for 82A 

• 9 x9 Matrix(Alphanumeflc) • f32CPL ^lOCPl for63A&84 

• 8x3ort2 Matrix tprgraphics • a2A £ 33A have both Cert’ 

• 10 diffeten f character sefs Ironies Parallel 8 1200 baud 

Per inch Beria i t/0 

• Se/f Tast 

AH three pmleis feature 10 front panel switch setootable tdr tongtos: 1C 
lengihs trum. 3" tu 14". Front qr txiltom paper loading n1 up to 4 part terms and 
leaf bar. All uf these toalures make DKIDATA ihe best value In low o^t 
printefBl 


Pin ii. 


iMPriu tftU 


l4#aitKH2ATG Okidata 82A w/tractor and graphics SSII.OO 

BlPDIflRtlSATB Okidata 83A w/tractor 8 graphics S75D.DO 

8IIIISER2KBF 9600 Baud 2K serial buttor/interfaoe SI 90.00 

with simultaneous purchase Off printer $ 80.00 

B(iKia4TB4AP 132 eolurnn printer paraTlel interlace $1019.00 
With graphics and vactur 

BIB RIBATBIAS 132 coiumn printer 9800 baud sed al 2 K $1119.09 
Interface, graphics, and tractor 

UMBSAPLVTWG-' Apple Parallel Interiaca w/Cable $79.00 

*Sof£/ onfy with printer 

COMPASE PRICES!! 


Applied Digital Data Systems Ina 

SALE! 

Green Screen 
$ 525.00 
Black 9 White 
$ 479.00 

VIEWPOIHT - ADDS 

DetachatJie keyboard, RE232 inlerface and auxiliary port 
SO Jt 24 display tltteble screen. 

" ^25.00 

$470,00 


S699.00 

$899.00 


ADDS 3A, P31 Graen Phosphor 
P4 Btook & uvtiEte 
(Shlping Weight 30 f&sJ 

H 9 IAL 50 

■ Low profiie detached 
keyboard features sculptured 
keys with maffe finish 
• Screen mts and swivels 
« 80 X 24 display with 25th status 


« 7 X 9 cut matrix with full decerms 

• RS-232 Serial inlerface w/auxilMry 
ftS-232 port 

• 128 Character ASCII set and 31 Wg . 

chaiactor tine drawing set 

INTRODUCTORy OFTERIJ 

fllVSlSOM Mofi glare Black 8. White £695 00 $090.08 
HIVSL5DBI P31 green display $75000 $685.08 

(Shipping Weight 3? tbs.} 


SEND $1.D0 TODAY 
FOB THE NEW, FUU COLOil 
SPRING 1982 ENBINEEHING 
SELECTION GUIDEI 


Exaclly Qne'hatt the height of any other modet 
Proprietary high resolution, read writa heads patented 
by Tendon 
D.C. only operation' no AC. required 
industry sianderd interface. 

Three millisecond track-to-Uack access time (9 tbs.) 
BimnTMai s/efnd SSGB.OO ^wmnra $a70.M 

Ooud/^S/ri^ MSS.BD 7cf mcre M<h DO 


$ 1BS,«9 It 


ItniDTlIDftl* 


aiTHITWlDdd 


aiTRBTllDai 


$298.00 It. 


1291.10 lA 


TANDOH BW' DRIVES 

Single Sided. 250KB (5 lbs.) 

t or Mori $ 100.00 
inWDTWlBtr Double Sided, 300KB 

i or Mort $£ 70.00 

Single Sided, &OOKSI 

Z ir Min IzrO-BO 

Doubis 1COOKB 

Z ir Min 1375.00 

•As used In tha IBM P.C. 

A MITSUBISHI ELECTRIC 


Better Him 
gUME! 
Better Thin 
SHUGART! 


B", Double-skied, double-density, interqhanfleabla with QUME 8 Shugart 
UMItM2l9483 Sh. Weight 16 lbs. $495.10 

8tMITM2a9483 M Manual $ la.BD 

2 or Hofo $475.00 each 




LShugort soir 

S/ngfe s/cf 0 {f, double density' most peptr/ar 8" drive 
BISHR80IR $394.00 ea. or 2 ormoreflG ibs) far $380.00 

BltHUSlil 1R W /I4a nual for 801R drives I 18.01 


ffi 


IMTERNATIOMAL IPJBTnUMENTATIDN, INC. 


OUR BEST!! 


tnnVERSAL DISK ENCLOSURES 

• Accepts any combinalion of S ' drives (QUME/Shugart 
801R type or W size Tanefon type) • flfso accapfs herd 
disks * Positive pressure • Optional Disk environmant 
monitor shows supply voltage and internet cabinet temp¬ 
erature • iniBinei power and data cables provided. 
UN!nB$IU. DRIIE CAVNO ccunpleto with power supply, fan and filter, and 
all lirtemar cables for attachment of two 8'' ftoppy chiv^ 
llt!!9DE0« Dual Drive CaUneKSh. Wl. 40 Ite} £495.00 ^ |4«9.«9 

illllUDEON With purchase □! two 8" Disk Drives $380.00 

BII!IU0E0O4EW w/EnvIronmenlal Monitor Installed $584.95 $830.10 
B1llluaE0D4ER With purchase pl two Disk Drives $450.00 
RmiUOEIllMIlUB Dual Drive caUnet with Aug- $733.00 1860.90 
mentatiun power suf^ty nn^leto Increase 5V 
suicgly from 6 amps to 9 amps lor use with two 
hard di^s v 4 Tandon drives. Alsu Includes 
Disk Environment Monitor {45 lbs.) 

BIIIIUBERCR 19'^ Ftack Mount kit UDEDCA $ 19.85 

THIN THREE DRUE CIOINET oomptole with power supply, and all internal 
cables tor attachment of three thin 8^' floppy drives (Tankdon type). One AC 
power conneclor i$ also provided lor use with tol size drive. 

BlIHUaiTT Three Drive Cabinet (Sh Wt 35 Ibsj S495.IKI f450.M) 
BIIIIUtlETTTEM with Envfronme nlaJ Mo nitor Installed $584.95 $838.10 
5 ' CABINETS - VISTA 
Sinflte 5'' wild P.S. $ 86.00 

Dual S" wrth RS, 1119.09 


PRIORITY rONE 


9161 DEERING AVE • CHATSWORTH, CA 91311 SfSS 


ORDER TOU FREE (800) 423-S922 - CA, AX, HI CALL (213) 709-5464 

lams. U.S. VISA. MC. BAG. Chttk. M«ey One.. UiL Ms My.CArBKlenis»hlBU.'!l>S.I«T.x.MINIMUMPnEPAIDflRDERSf5.00.lnclLKleMINIVIUH 

SHIPPING & HANDLING of £3 W lor the Tvst 3 tbs, plus 25t frir each addiInnaE pound. Drders over SO lbs. sail freight oollscL Just in oass, ptoasa include yOur 
ptmne number. Prices subjecl to change wlltuut notice. #e will do our best to mairitain prices through SeplenijBr, 1982. Credit Card orters will be chargal appro- 
pnate freight. If you haven't received your Spring '82 fngineefing Setectiun Cuide, send $1.001« yM copy todayl. Sale prices are ftw prepaid orders onty. 

































SPECIAL PURCHASES! 


128K 12MHz 
S-100 STATIC 

MEMORY 
8 OR 16 BIT 


• 2 or 4 MHz operation 

• Designed to IEEE proposed S-100 bus standards 

• Supports tMSAl’type front panels 

• Operates with either an 8080 or Z-80 based S-100 system 
providing processor-transparent refreshes with both 

• Bank-select system allows system memory expansion 

• Bank-select pm's address is jumper selectable 

• Any 16K bbck can be made bank-independent 

• All 64 K can be made bank-enabled on power-on and reset 

• Fully buffered address and data lines 

BICCS206S3 


Configuration as a 16K, 32K. or 48K board without the 
removal of RAMs 

Fail-safe refresh circuitry for extended Wail States 

Board configuration with reliable easy-to-conligure Berg jumpers 

Supports DMA 

Jumper-selectable Phantom inplut 
Uses Popular 4116 RAMs 
Assembled & tested 
All ICs in sockets 
Full Factory Warranty 


SHfPPlNQ WEIGHT 2 ibs, 

LIST PRICE; $350.00 

SAVE $130.00!! 


$249.00 ea or </$ 880 .oo 


fompuPro RAIyl 2 1 


California 

Computer 

Systems 


64K IEEE-S100 
DYNAMIC 
MEMORY CARD 


The days of "Out of Memory" are gone at lasU CompuPro has introduced the largest static S-100 IE EE/696 RAM board ever to be produced. 

The RAM 21 is arranged either as a 128K x 8 bit wide or 64 K x 16 bit wide board, using a high speed, ultra low low power praprietary static RAM. CompuPro has also 
Included 24 bit addressing for up to 16 megabyte capability and power consumption so low your mainframe will never know its therel 



• Meets or exceeds all IEEE 696/S-160 specifications 

• Fully static design uses less power than dynamics {1.2 amps 
typical) 

• 24 bit extended addressing 

• 8 bit (128 K) or 16 bit (64 K) operation 

• Addressable as one block 

• 16K window deselect, dip switch selectable 

• Switch selectable PHANTOM disable 

• 12 MHz CPU operation 

• 16K X 1 static RAM 

• Thorough bypassing of all supply lines 

• Capable of DMA processing 

• 128K StatiCt 1.2 amps 

• NMOS high speed low power memory ICS 



DIGBTI90A 

List Price: $1695.00 

SALE PRICE: 

$995.DD 

SAVE $700.00!! 

Circle 380 oo Inquiry card. 
















































TFI 

Tnchi/DiiltBtle 
Capiclly Per Siie 
[iii1amiatted]iOHlile DeB3it)r 
Anesf Une 
Tnek-lB-Tnck 


He>tf mk 

MecbiDlcfl DlneflsiiBi: 

mmh: 5 75 in Mm ^-25 in Qeptb: &m in. 

DC Voltage fieqoinemenis: 

Cirniit RtpilniBeflts 


43 

4C^ 

250}<e 

5 ms 
75 ms 
15 ms 


+127+5 

9D0mA/ 

COOmA 


DITND1001 Bare Drive 

Oty - 1 

$tRS*R9 RR* 

2 - 9 

$180.00 ea. 

to - 24 

$170.00 ea. 

25+ 

$160.00 ea. 

OEM and Dealer Inquiries iivlted 
{Shipping Weight A bs. each) 


Priority One Eiectronics has burned up Tandon’s price 
sheet with our speciaf fxirchase of Tandon TM100-1 5%'' A 0 
track double ctensity disk drives' We purchased a large 
quantity of new, factory-sealed drives from a large OEM who 
simply bought too many. This Is strictly a "{me-shof deal; 
when these are gone there will be no more^ Jn fact, we are 
selling these drives below our regular cost as a volume 
purchaser! At these low prices, these drives will not last long! 
So, it you even bought of e Kpanding the disk capacity of your 
computer, now Is the time! 

Tandon drives are known throughout the Industry for their 
quality and reliabilily. That is why major computer manufact¬ 
urers such as IBM have chosen Tandon drives for inclusion in 
their products The TM100-1 is the same drive used in I BM's 
Personal Computer, Now you can add more disk storage to 
your PC and save hundreds of dollars! But you don't have to 
own an IBM Personal Computer to take advantage of this 
Incredible Tandon sale! The Tandon TM1Q{)-1 has the 
industry standard interface lor drives so it is compat¬ 
ible with just about every computer on the market! 


NO ONE CAN TOUCH US! 


WE ARE THE NATION’S LARGEST 


Hitachi Denshi, Ltcl. 


DISTRIBUTOR 


WE Wia BEAT ANY ADVERTISED 
PRICE DN HITACHI OSCILLOSCOPES!! 

CALL FOR PRICES TOO 
LOW TO PUBLISH!! 


HERE IS ONE EXAMPLE... 
BDinVSSOB 
SOINHz DUAL TRACE WITH 
3RD TRACE TRIGGER VIEW 

LIST PRICE $1745.00 

^ SALE: 

$995.00 

ACCESSORIES 

SINITDC153G Dust Cam Itv V302 & V152 

WKITCCMW DusI Cowef kf HnVSOi & V352 

StHITFCSfllO Fi^nl Cover Iw HimSOO 3 V105Q 
HHITAno IQ Accessory Pouch to HITV550B i Vt 050 

BtHlIVt mn H 11 V 1 m service t4anual 

DLHI1V1 MITV1528 Service Uaruai 

UHITV2D2i KITV2C2 Service M^rrual 

WHITVIK m HITV3028 Service Mantiat 

irklTV35£N HI1V352 Service Manual 

UHlTTOSe ra MITV5508 Service Atarhial 

aiNITSCSflIO Vinyl C^3u^f (w HITVTOSO & V550B 

I Circle 360 on Inquiry card. 


BIHITV1050 

lOOMHz DUAL TRACE WITH 3R0 
& 4TH TRACE TRIGGER VIEW 

CALL 

BlHnV352 

3SMHZ DUAL TRACE WITH DEUV 
BiHrnr202 
20HIHZ DUAL TRACE 

CALL 

pmoRmr 


BIH1TV302 
30MHz DUAL TRACE 
INTERNAL DEUT UNE 

BIH1TV152 
ISMHz DUAL TRACE 

CALL 


fas.oo 

133.00 

«1I.M 

MOJO 

tSO.M 

$soio 

sso.co 

MOJO 

Mo.ao 

MD.DO 

mm 


BDirnr^ 

SUMHz DUAL TRACE WITH 
CAUBRATED VARIABLE DEUY 

CALL 

BlHrrV209 
ZOMHz DUAL TRACE WITH 
2 HOUR BAHERY BACK UP 

CALL 


9161 Deering A\^o. Chatsworth. CA 91311 

ORDER TOLL FREE (800> 423-S922 - CA, AK, HI CALL (213) 709-5464 

Terms. US. V1SA,I4C. BAU, Uhech. Mpney Order. US. Funds Drly. QA rg&ktoits add Sales MINIMUM PHEPAIP OeDEB |f5.00. Include MINIMUM 
SHIPPING & HANDLtNS dl $3.00 to the fir^tS Ids. plus 40< toreacn addHtoial pdund. Orders am 50 lbs. sent Hrej^hlrtoletL Just incase, includeyair 

phor>e runber Prices subject lo diange wiEhud notice will do ixrr besE to mainiain prices thmigb Seplember, 1982. Credit C»d orders wdl be charged apprci- 
pdate freighL rr you ha^n'l received ydyr Spring ‘&2 Engineering SelecliEm Guide, said $1.00 tor yotr today! Sale prices atre to prepaid orders only 


JUST BURNED 
TANDON’S PRICE SHEET! 






















mmmmmmmmmmmmi iimiiiiiiiiii iiiiii 

MiCROPnusr 


»0TE;ifdd withoui 

eiQTCiFPDB With G slol Motherboarct 

MQTCiFDDI with S slcl Momertnant 

itQTC«FDD1I mth 12 stot Mffthertwam 


SGOOOO f4IG» 

£675.00 ISU.Ofi 

1700.00 laid.N 

S750.00 £HQ,0£ 


QT MAINFRAMES SAVE 10% 


Mr+MD (Accepts 2 5</4" Disk Drives) 

loclutlK caWncL ICE S^lOO motOeftward (6, B, 12 slot) and dual 
mini-disk provision wHlIi disk drtvB pBwef supply. T1 >b hefty powOf 
supply Is fated al +18V@18A, ±tZ@3A, and The QT 

MF+MP is tan cooled, has AG line niter to otlmtnato and is telly 
lactory assembled and teslod. Power and reset switches are located on 
the frortt panel AC Convenience ooftetSv twelve 0825 cuioute and two 
50 pin plug tutoils are on the mar panel 

f iri Hi, PHcrWIii _ UilMct «lt Mui 

aifTCNraO wllluul motrwtnaid £425 00 

UfTCflFtiDa witti e skirt moltHTtufiid $500.00 

SigTClIFNDI wlhi S slOT motlwtsard £55000 

ll4TCiFlDl2 with 12 slot mouiertneii] $600.00 

TIh above mantrames am abo avaibWe with an 
supply for 51k'' hard disks, add the sufNx HO 
add £150.00 Eci the pma. 


QT MF+ 

This cabinet is similar to above bulwilttoutthacutciijlslorSIk'' disks. Powar 



Supply.-FaV@18A ± 16 V@ 1 A 


BiqtCMF 

witeoul motherboard 

£450.06 J 

^60.00 

BigiCllfB 

wilh 8 slot moUierboaid 

£450.06 ! 

U05.00 

BI|TCMri2 

wite 12 skk motherboard 

£500.W 3 

H6DJ0 

BIQTCMFII 

wite 10 skrt molheitoaid 

$556.00 3 

M95.00 


{Shipping Weight 40 tbs,} 


QT SINGLE 8" DISK CABINET 

Adepts one fl ' bisk dhm {Shugari ftemex, PeiSc^t Siemens, 
etc.}, fan aaoletl with AC fine Hiter tt> eiiminate EMi 
RigTCOiCI For single B 'floupy disk $25a00 $225.00 

BIVTCOdCllt For G' hard disk Of tape sbeanw £205.00 $265.50 

BIQTCatCIT For 2 Tandon Thimine drives $205.00 $265.50 

(Shipping Weight 22 ibs.} 


QT DUALS" DISK CABINET 

Gapabte □( powering one Winchester Pbfd disk and one ftoppy disk, simik- 
taneosly Accepts twc S“ disk drives (Shupan or size equivaienft) FartcooM. 
h5(PtA +5VP3A. -F24V@3A} 

&lfTCdGC88H Itoizontat Mount (5h WL 24 lbs.) £360.00 $325.00 


SALE $750.00 


INTERFACE 

Micri^is 1220/1260 micEoOisIk sens krterface atfapler with suft- 
ware drivers, Cabling, and mounling hardware. 


DIHIDSHDI Assembled £ Tested Ult (150.00 

MICROPQLIS 12631 45RIB 
8" WINCHESTER BISK 

Hie Micfdpolls MIcroPisk Is anil" three platter disk with 36Mb format’ 
ted capacity Winchester technology is Incorporated in the MIcroPisk 
desigri, which la packaaed Id lv« sections, The lower half, which 
ooritains the three platters, disk heads, and positioner. Is completely 
sealed lor years of reliable operaikm. The upper half, which Is accessible 
lor maintenance, contains four circuit boar^ Indudmg the Micropolls 
intelljgenl coniruller. The drive is shock mounted in attractive Micropolis 
desk top end^ufs wiih power supply 
eiHCP12i31 Assembled A Tested Ust PHc^ SB62S.OO 
(Shipped Motor freight CpUect} 

SALE $3995.00 

SIERRA/MICROPOUS SBC PACKAGE 

Sierra SBC. MicropoTis Interface, and Mlcropolls 12631 

MicroOiSk. 

GlPDRSBCgTII Shipped Motor Freight Collect Ust Price SS629.D0 

SALE $4495.00 


Tbe QJ. MFD series mainframe is desigrad to be the mo$i vssaUle and the 
moEt compact system enclosure on the market today. In addition to a 6,6, or 
T 2 siDt S^l dO card cage, tire mainliame ■$ tteskined to support tiro 8" ftoppy 
Of hard disk driven It Is Id^ for Ihe new genffalion ol Single Board 
CompulierB and highly density RAM cards teat do not requir? many slats. %w 
you can have a complete dual floppy or hard disk system In one convenisnr 
snetasure al a renarkabiy tew price. 

FElriNEI: 

* Accommodates any oombmalMMi of standard 6" Iteppy orherd disk drive 
CSPmDTS, Fuillsti hard disk, etc) 

* IEEE S-IQO Srlence-f 6. 0, or 12 skn owtherboard available ter quier 
operalten with high speed processors 

* K^ed power Switch 

* Reset Swiich on front Panel 

* AnodEied 6, a, or 12 slot card cages 

* Quiel fan with inter provides cod cl^ ^letns optiratng teaturino 
positive ak pressure 

* Detachable line cord [ku^ dkeclly nlo EM I nose liltBr for etediical noise 
suppression 

* Two AC oonvenKnee oiUets m rear paiEl for peiiphefals 

* 15’D62S cut ouls for mounting UQ connectors 

* 2-SG pin plug Cut outs 

* Dimensions: 9W' * 17" x 21" (HxWXD) {Sh. WL 40 Rh.) 

* Pmrar Suppiy. +15@7A -^2^V@7A. +ft@lSA ±16@3A-5@1A 

PM U. DnMpdea Utl Not $All hiei 


An optional Intelligent Wlictiester Adapter allows the Sierra SBC 
to be imerfaced to a Micropoijs MicroDisk*'. This allows the u ser 
to add reliable mass storage at a reasonable price. 

As an added bonus during our September SALE. Prlofity One 
Electronics will supply the Sierra version of CP/M* 2.2 at no 
additional charge TMATS A UVIH6S DF |2in.N!l] 

ItFO ISBCCfM MT w^BlOS & DP/M* 2 j 2 Ust Price £l 09500 

SAU: $895.00 


SBC SUIE PIOCESBOR 

Simllaf to above wilh 1&K EPROM, X-Buss Expansioti 
Interface and optional on t»ard EPROM burner. 

• Z0OA CPU 

• &AK Bank Swhchable Memory 
^ 16K EPROM 

• Z RS’232C Serial ports (ZflQASIO. up to 19.2K Baud) 

• 4 Parallel Ports (ZBOAPtO) 

• 4 Timers I^OACTC) 

lUOStBCt AsssifMed £ Tested List Pnee £795 00 


SBC MASTER PROCESSOR 

This is absolutely Dk most complete sirigte board computer available: 

10 EmiUi INTIIFACE BOUOl UE lEESEDII 

• 2B0ACPU 

• 64K Bank SwilchaWe Memory 

• 4K EPROM 

• Auto Boot 

• NEC 765 FDC with PLi intertace to afl Shuprt oompallbte drives 
t5’A"orai 

• 2 flS-232G Serial ports (ZSOASIO, up te 192K BAUD) 

• 2 paraHoi Ports (26D APlQ) 

• 4 Timers jZaOACTQ 

• IEEE BWS-106 Compatible 

• CP/M* and TUBOOOOS* compaiiWe 

• AU SIERRA PflQDUCTS CAHFV A FULL ONE VEAfl WARRANTY 

The Sierra S BC was designed to ineei the needs of tengle-user systems 
as well as mullFuser systems in a number of conAguraliofis (I.Gh Time 
sliced eingle processor operatbu. bosely coupted mlulti-processor 
operatufi, ete.) This flexibility provides SBC users with a naturaf growth 
path wltkiul the need to discard previous system ewnponems In most 
cases In lum. lec^ with larger raiuiremenfts may buib sophisticated 
multi-user systems nghi frorn the start. 


COMPUTER 
SYSTEMS 
INC. 


SAVE 20% 

S-IDO MAINFRAMES FOR DUAL 8" 
HARD AND FLOPPY DISKS 


CLOCK CALENDARS FOR 
S’100, APPLE, AND TRS-60 


I CLOCH/C^LEnD.*^ 

The CloclUCaletidef + utlizas the popular MSM5032 nea! time Cbck/ 
Calendar chipdesiEteed tor use in bus-oriented micmprocessorappHca^ 
Hors The32.766MHz crystal oonholed lime base will provide addres¬ 
sable 4-bit I/O data oi SECONDS, MINUTES. HOURS. DAY OF WEEK. 
DATE, M 0 NTH. YEAR, the data access is centrolted by a 4 -bit atWress. 
read, wrile, and hold inputs. Z80 or 8600 compatible 18 Month ballery 
bac:k-i]p on board. 

Part He. DutflfttM Utl Mei £M£ FTfu 

BiQTcccti s-100, A£t sia5.ca $146.50 

Bigreccu Apple h. mt £isoj]o {156.00 

HgrCCCTHIia TRS-aC.ABT siso.oo $13S.DD 

SBC2/4 Z80 S-lOO SINGLE 
BOARD COMPimR 

Tim QT Computer SBC 2/4 Processor Board la a versatile and powerful 786 
based design which Is compahble with Ihe pmposad IEEE S’IDD bus 
standard. Alihgugh tee SBC 2/4 may Ih used as tee host CPU of a targe 
system, tl has all tee necessary features to be used as a standalone computer 
system 

■ 70DA 0 on CPU 

* 2or4 MMz Switch selwlable 

■ 1K RAM (which car be locatBd at any 1K bajndary) 

* One parallel I/O port 

• One serial I/O port 

« Fewer on lump to on board 1K or 2K bowdaiy 

* FuK G4K Lse ol RAM allowed irt ^adow mode 

• DMA compatlWBly allows MWRT s^nal generalbn on CPU boanl or 
elsewhere in system under DMA logic or bent panel ctmlrol 

• Two programmahli tknm available ter use by pmgranis run with ihe 
SBC+2/4 timer output and conticls availai^e Ite use dii CPU hoaEd). 

(Shipping Weight 2 ffts.) 

BI6TC3BC24A A&sembiGd £ Tested S325.QD $2flfl.00 


Circle 381 on Inquiry card. 

















NEW 4</e digit HANDHEIDSI 

The FLLfKE 8060A arxl 806 2 A offer Ifie most powerful comiMnationof 
capaijiFilies ever m a handiielid DMM, inctiNJiflg these: 

• 4'4 digit resolution • lOM V, IflrnA, fOM sensitivitv 

• fOOKH? True Rfi/IA [aoeOA) • 30KHZ True RMS (a062A) 

• Relative RefererKe • ConstaJit current dkKle tesl 

• Self diagnosllcs • Basic DC accuracy of 0.04%- (0060AJ, 0.05% 

im2A] 

The 8060A also offers dBm, relative dB, frequeocy rrrBasurements to 
200 KHz, Aulo ranging megohms to 300k , and conductance (2000 

nS). 

GUFIUGDBDA with salely designed tesi leads $M9.G0 

BlFLUiDSZA with salefy designed test leads $Z7B.UI 

Tk D16IT HANDHELDS: THE WOHli) STANDARD 

11 tyncUgni; 


> dc voltage 
' ac voltage 
I dc curreni 
' ac current 
i resistance 
I diode lest 
' conductanoe 


• Lemperature fvia K-type 
Ihermocouple 

• peak field on voJiage and current 
lunctions 0.1 % basic dc accuracy 
{00240 &002DBI 0.25% basic dc 
accuracy (B021B A fl02ZB) 

’ visual logic level detection 


* tiigh^speed coi^tinuity beeper and conlinuity indhcalors 
Exter^ive overload -digit resoJuNon protection with 600V double 
fused current input Safety-designed test leads. Two-year parts and 
Twa^year labor wananty. Caflbratiafi Oycle. 

GlfLUBaff4D (All 11 tunctiOiiS} $239.00 

BlfLU8G20B (First 8 tuncbonsj $199.00 

DIFLU8021G (First 7 lunctions] $149.10 

HIFLUSK2D (First 6 lunctions] $139.00 
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NCDxlUed 
Prototyping Boards 



S-100 BOARDS 


fART NO. 
BIPGOPtOOt 


DESCRIPrilN 


M 


PUCE 

§.9 


10^24 


5100 Bare Board $15.95 $15.95 $11.95 
HIPUPI0D2 Stoo Horizontal Busses $22.95 $19.95 $17.95 

BIPGBPItfOa S10O Vertical Busses $22.96 $19.96 $11.95 

BiPBGPI9D4 SIOO Pads F^r Hole $23.95 $20.95 $19.95 

APPLE BOARDS 


BIPGBPSODl AfiplB Sara Brard 
&FPG5P50IS Apple Hofizonlal Busses 

9IP«l2St)04 Apple Pads Per Hdfe 


$15.15 $13.15 $t1.B5 
mM $11.95 117.95 
|23.tS $29.05 $11.95 


BIPG9P7211 
BiPBBP7Iia 4,5'xe' 

BIP9BP7214 4.5 
9IPBBPTZZ1 4 5"K9 6"36/7g 1 
BIPIBn223 4.5 x9.6 36/72 1' 
BIPBGP7224 4 5'x96" 36/72 .t ' 


IIS233 and “D” SUB-MINlATaBE 
COHNECTOKS 

tuDED rrff 

P-Rug, Male Type — S-Sockel, Female Type “ C=Ct!wef, Hood 


nitT Ni, 

BEGGRimON 


PflIGE 



1-G 

li-14 

23-00 

BlCNGaiBP 

9 Pin Waie 

$ 2.11 

$ I JO 

$1.70 

aiGNSDEOS 

9 Pin Female 

$ 2.71 

$ 2,441 

$2.10 

BIGNGDE9G 

9 Pin Cover 

$ l.5« 

$ 1,^ 

$1.10 

BIGNODAIfiP 

15 Pin Female 

$ Z.7S 

$ 2.45 

$2,16 

IICN0QA1$t 

15 Pm Female 

$ 3.f5 

$ 3,§0 

$310 

BIGNODAiaC 

15 Pin Cover 

$ l.9t 

$ 130 

$1.10 

BICK0DAZ9P 

25 Pin Male 

$ 3a00 

$ 2.n 

$2,25 

BICNllDil2SS 

25 Pin PemalB 

$ 4.Q0 

$ 3.75 

$3.00 

B1CNDDB&12I2 

1 PC. Grey Hood 

$ I.Gfl 

$ I.4S 

$1,30 

BICHDDZ5H 

2 Pc Grey Hood 

1 1.50 

$ 1.25 

$1,10 

BlCNDDBi122t 

2 Pc. Black Hood 

$ 1.90 

$ 1.65 

$1.45 

BICNDD€37P 

37 Pin Male 

$ 5.B0 

$ 5.10 

$4.45 

BICIDDCSIl 

37 Pin female 

$ t.TD 

$ 7.70 

$6.71 

B1CiDD$37C 

37 Pin Cover 

$ 1,00 

$ 1.55 

11.30 

BICNBDSSar 

60 Pin Male 

$ G.TS 

$ 7.75 

$0.70 

ilCNODOSGS 

50 Pin Female 

$11,05 

$19.25 

$0,00 

BICNDDDSaC 

50 Pin Gerver 

$ 2.00 

$ 1.B0 

It .BO 

GICNDG12041B 

Hardware Set ^Pr 
RS232, DB25P, £1A 

$ 1,00 

$ .60 

$ .70 

ilCNDR$232$F 

Ctassi CableSConBFt 

$19,85 

$17.05 

$l&.05 

tlCNDS73D36 

CenL 700 Series/ 
Epson Printer Cenn. 

1 9,00 

$ 7,50 

$6J0 

BIID€573aiBa 

IQCVerskm of Above $ 9;95 

$ 9.00 

ie.>o 


' ~ 






NEW FROM 



DM* PC PROTOryPlHfi BOARDS 


rt Its. DitcrlpIMn 

B1VCT45I3 3 Hole Solder Board 

UVCT4it3'1 Bare Board 
GIVCT4fil3-t Wire Wrapping Board 
nVCTMBD'ZZ EKlender 


IS 9^24 25' 

$59.09 $53.19 $47.29 
$37.90 $33.19 $29.90 
$59.00 $53.10 $47.20 
$22.39 $20.12 


*/BiW is a trademark oi tniemational Busin&ss Maohinas 

PRENTICE 



Description 
RS232. Tn. 20 Ma Current Loop 


ISDBRR 


With Built-In Noise FUters cmd 
Surge Suppressors 



THE STAR 

OUS MOST 
POPULAR MODEM 
We've Sold Thoueondsi 

I d la30D baud e Bell 103 and 113 * Exclusive trlpel seat acoustle 
chaiuber • Setf Test • ±0.3% frequency stability: crystal controller • 
Receiver Sensitivity ef-50dB on.-53dB[)(f • FSK Modulation • RS232 
Combatibhe • *ir»tl»«:Ofiginat 0 iOf(iAnswcr Full Duglex/TesV-Half 
Duplex e InrilcaleniTiansmtt Bata. Receive Data, Carrier Ready Test 


ISOLATES SEHSITHE ANfi VAIDABLE EOUimENT FfliM: Equipment 
interaction - Damamng High Voltage Spikes - AC line noise and hasb. 
PIOTECTS ABAINST: Voltage iransisnts caused by lightning, contact 
switching, tum-oH o( inductive components, noise due lo electrp- 
magnetic couplina 

USE THE 6$C ISOiAH TD1S0UTE; Microprocessor Iromperipliefafs- 
Lab instruments from noisy equipment - Sensitive pne-amp or tape 
deck from power amplifier, 

THE GSG iSBUI ELlllAlLATES: Equipment interaction - Equipment 
damage (rom power line spikes ^d surges - Errors - False prinlouts- 
Disk Skips - Audio or video bash 

FEATHIEG: Incfuctive isolatod ground - Sockets indivdually filter 
Isotateti - Circuit breaker protected at 15A. 

TILTAGE THAitlEHT BPIiE PGDTECTliN: 2006 A peak for up tnO 

See duration spikes. 1060 A, 8/20 Sec protection Irom repeated 
spikes 

LOAG iANDLIHG^ 1875 W max. total load; 15A per socket. 

IHPOT: 125 VAC. 15 ampsc standard 3-prqng plug. 

IDAH t - Three common outlets built-in circuit breaker, pHoi ligfit, 
hang-up bracket and a 6-fuot cord. 
_ llsi Mm Hir ftflet 

ilflIfIBAflS Sh. Wt, 3 lbs. $5095 p2^j 

IBAH 4i - Four independently isolated uutieis. Built-in 15A circuit 
breaker, pilot light, switch, and 0-(ool cord 
BIGGTIBAHAi Sh. Wt 4 lbs 579.95 $49.95 

IDAR III - & outlets, grouped to form 4 independently isolated sets ol 
two. Built-in 15A circuit breaker, on/olf switch, pilot light. 
ilGOFIBARIi Sh Wt. 5lbs. 58495 $S4.»5 

IBAI 9IE ' Eighi rear-mounted outlets grouped to torm (our mde- 
pendently isolated sets of two, plus one non-isolated convenience 
oullet on Irom face. 19" rack mount cabinet BulIMn 15A circuit 
breaker, pilot light, on/of! switch, and 6-fool cord. 

BFGOFIIAmiM Sh. WL 6 tbs 399.95 $74.95 

RS232 Breakout Box 





List Price SALE 

5199.6D $T27;0O 


GENERAL PURPOSE PLUGBOARDS 

BIPGBP441] 4.5 'x6 ' 22/44 166 ' Bare Board $ 9.95$ 1.16 $ 7.95 

BIPGBP4413 4 S -xE' 22/44 . f 56" Vertical Suss |13 95112. N) $11,51 

BtPGBP4414 4 5 'x6 ' 22/44 156" Pads Per Hule$14.95$t3.5a $12.59 

BIPGBP442I 4.5'x9 6' 22/44 155 Bare Board $10,95$ 0.14$ 8,95 

BIP9BP4423 4 5 'x9.6'22/44 .156''Veiicei 0Lt$5 $14.95113,50 $12.6# 
BIPIiBP4424 4 5'x96'' 22/44 156" Pads Per Hole $19.95 |14.H $13.50 
35/72 r Bare Baaid $ 9.95$ l.^$ 7.95 
35/72 1 ' VefMeal Buss $13.95 $12,N $11.55 

35/72 1 Rads Per Note $14.95$13,60 $12.90 
BareBo^rd $15.95$ 9.15$ 3.95 

' Verucai Buss $14.95 $ 13,60 $12.50 

' Pads Per |15.95 $14.59 $13.50 



A must tor Bvary tBchniciaOt fspair man 
or systems mtegrator 

Oatabpx Is contained in a tough, plastic case and is powered by two, 
1.5 volt pnlight batteries. Wo power is CQ<ftsumed by the lesier when 
not In use. Dimensiions:2.9"x5.55"x1.45". Weight: 1D oz. w/batterias. 

6l0HWg320IA_$19^.00 $159.(W 

Tl SPECIAL PURCHASE GOLD 
16 PIN LOW PROFILE 1C. CDS SOCKETS 

imSISlP package oflOO.Slt.OO 

BIT1I1SLP lockage of 1000. $110.00 

OEMS Sfodk up at this iow price// 


SEND $1.00 TOD AT FOR THE NEW 
FULL COLOR, SPRING 1082 
ENGINEERING SELECTION GUIDE 


^PRIORITY 


9161 DEERING AVE • CHATSWORTH, CA91311 

ORDER TOU. FREE (600) 423-5922 - CiL AX, HI CALL (213) 709-5464 

Terms. D.S. VISA, NIC, BAC, Ckeck. Money Okler. U.S.^nds Only. CA resklenle add SalesTait. MINIMU POEPAID OTDER SlI.OI). Include MINIMUM 
£ MIFFING & HANDLING dl $3.06 for the lirst Sibs.. plus 401 for dechadditidnal pound Orders mrer 50 lbs. sent IfeigbtcnOecL JtisLincass, please include your 
phone number Prices subjeci to change without ootlcei We will do our best to mainlain phoes through September, 1982, Credil Cad orderswiU be charged appru- 
pnate fretpht If ycii herv^l received yoir Sfcmg 1^2 Enginieefing Setectien Gutdo. sued $1.30 for your copy today! Sate prices ae for prepaid orders only. 


Circle 381 on Inauirv card. 












































































5Mb S-100 HARD DISK SUD-SYSTEM $I495.D0 
5Mb S-100 HARD DISK BACK-UP $1100.00* 


MORROW ri 
□ESIBNS b i 


Winch^stBr spBBd^ 5Mb capacity BPd rsiiabiHly tor only 
$J495.00! JOB DtSCUS M5 from Morrow DesignsmctudBSa 
5Mb SosgatB $7500 WincbBster drive instalted in a cabinet 
with cables and power supply, a DMA hard disk controiten 
CP/M* 22 opBrating system and Microsoft's BA$tC pro- 
gramming tanguage. Sounds ^tJ good to be true? Torero's 
more.. a 5Mb add-on drive tor additionat storage or back¬ 
up is onty Sit 00 00. ft's faster and more retiabie than tape 
aod cosffi tess! 


KEr FEATUIES: 

• Slffage capaellv of 6.3SMb untoalted; 5 D-Mb iormarted 

• Band actuator and steppif motor head: ptEftloniing 

* S.O megahit/seconii transfer rale 

* Santa traot^ capacity as a double denstcy B inch Aoppy 

• 170 milllsficwd random afveragif accsss Um, reduceable to 95 ms via a 
simple snUware alpwiitim 

• Theonity single S-100 DMA HatUdisK conlrellerlwffd on ifie mad<el today 

* Fully comijaMbte wiQi higfi sp«ed 5U\ii and BMHi CPUs a\ inctay and 
Inmorow 

* DMA Itua aitHiralion aa outlined by Itie IEEE 59B standard 

• Corvtrols 1 to 4 soK seclored Wlncfteslfir drives 

* STS06 or SA 1000 interlace compatitile 

* Variable sacun tength (256.512J024, or 204& byte seclors) 

• AutorYaetic PHC geneialion and ctiecklng 

• Addresses 1 to 16 heads 

• Addresses an infiriie ntimbcf (tf itacks 

* Corttams its own on-twArd microprocessor — Signetics 8X300 

* 24-biE address burst DMA transfers 

• Channel driven for enhanced speed 

* All disk diivef touiines resideert on the controHer 


• Variable format 

• Wo buffering required 

• Maximum transfer rate S.OOO.OOB fails per second 

• Due to (bis bigh transler rate, a minimum G PU speed tA 2.5MHz is raqrined 


Circle 627 on Inquiry card. 


38% Price Increase Next Month 
BUT YOU CAN BEAT ITII 


Effective with the next issue in October, BYTE is raising its 
advertising rates 38%. Did you know that it costs $4300.00 to 
run a full page ad in BYTE?* Wiethe new;rates, that.^t-wil^ 
jump to $5,950.00 per page* As high :^;thatsouFjds,8YTE is still 
the best value in the industry; both for advertisers and trVfeaders. 
As BYTE’s circulation continues to grow, so do the costs of paper 
and postage. Since 1977, BYTE’s cost of paperbas increased 
40% and postage has increased by a whopping I75%i As you 
can guess, these high advertising costs wJll be pas¬ 
sed on to the public in the form of higher prices.. It 
wifi be difficult for us, or for any advertiser, to offer sale prices on 
special purchases or to advertise small parts In our monthly ads. 
For example, we could not offer the Morrow Designs OfSCUS M5 
at $1495.00 under the new rates. We will, however, continue to 
run our six to eight pages of advertising each month because our 


sales from BYTE are consistently ten times higher than from any 
other magazine we’ve advertised In. We have no plans to stop 
offerir^; specM or to stop selling, small parts. On the 
conto^, they will continue to be feature in periodic sale flyers 
and ihiOur semi-annual catofog, But to receive Btese catalogs and 
flyers^ must be on our nraling iist. To get on our mailing 
list all you have to do Is circle the reader service 
numberthat appears at the bottom of this page on 
yourfileadef Service post card. You will then be assured 
of receivit^ the latest information on new prodijcts, special 
purc^iases, and all-around good deals! In the mean Urtie, look over 
the many specials In our nine pages of ads this month; you may 
never see prices like these again! 

CIRCLE NUMBER 527 ON READER SERVICE CARD 

* Figures based on tult page black & white ad; one lime insertion rate. These rales may vary 
depending upon ad fraguency and position. 


Hie PM AH DC fta$ been desigrgd for expansian One to tour drives 
can tie atlached dirsclly and cmlroliQd One tn sixteen drive heads tnay 
be addressed. Any numbet of tracks may be specified during Uie s^k 
routine bysp>ecif¥ing one to two hundred and (rfty-six tracks one or more 
times. Each d Ibe expansion abilities prepalr the user to upgrade his 
system as technology advances to addilional platters and (racks 

OtSCUS m WITH DMA HARD DISK CDNTDOUER 

Salt ware supplial on f0WI374O disk with 
blank J/G and fW^TALL program 
Software configured tor Morrow DJ/2B controUer 
and Muft l/G as console 
Sdltware contigurod lor Morrow PJ/DMA con' 
tfoller and Mult f/0 as consote 


RIMOSCMAM52B 


CIRCLE OUR READER 
SERVICE NUMBER!! 


Suttware supplied on S’A" sofi sector [JDM/Crio- 
metncodlsk w/blank 170 and INSTALL program 
Software suppfied on bVi" 10 sebtor North Star 
disk wilh blank f/0 and INSTALL program 
DISC US MS 5 Mb Subsystem Ust Price S2195 00 

SALE PRICE $ 1495.00 

{order by part numbers listed above; shipping weight 17 lbs.) 

DISCUS MS ADD-ON DRIVE 

M0SADM5 5Mb Add-On Drive List PUcb $1345.00 

SALE PRICE $1100.00* 

^With purchase of above M5 subsystem or wffTt pnevfous 
purchase of MS subsystem from Priority One Electronics. 
Proof of prior MS reguired with order. 


.PRIORITY 


9161 DEERING AVE • CHATSWORTH, CA 91311 

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 

terras. U.S.VI&A, MC, BAC.CMet Honey Otaat. US. Funds Only, OA residents add Sales tat MINtMUH PREPAID ORDER S15.00. Include MINIMUH 
SHIPPI riG & HAWDLIN G of 53.09 tor the first 3 lbs plus 4 94 for each ai;bdltipnal pound. Orders wer 59 lbs. sent Ireight torlecl Just Hi case, please mdude ynir 
phone numhar. Prices subject to change without notice, tilfe will do our best to maintain prices through September, 1BB2. Credit Card arders wilt be charged 
aporDpriate freight. If you haven't received your Spring '82 Engineering Ssleclion Guide, send Si-00 for your copy todayl Sale prices are for prepaid orders only. 



















Unclassified Ads 


OR SALE; Original JMSAJ Sceo S'1 00 mainframe, pnxessof 
pafd, front panet 20-A supply. I2K fiAM. 4^rt paralteJ I/O. 
p-slot mothetijcard. univefsai cassette Interface, ejtjendef board, 
rorrcmco oolor TV Dazzler, Polymorphic ^sterns bfack^and* 
^te TV interface, wameco EP|yT2 EPPOM board. Smith KB03 
ncoded keyboard. RF moduralor. compfme docunentacbn of M 
^fds and 8080 manuaiSv arxJ software on paper tape for 8060 
ra Daz^f Will accept best offer. Roger French. 1170 Parkview 
k. (Vtarloa lA 523Q2, pi9| J77’62S5. 


fOR SALE: byte /ij s lO or best offer KitobaLXJ Microcompitf- 
b 2. 3, 4. 5. S5 Of bea offer each. CJive Fraaef. POB 972. 
Mndermene. FL 32786 


f OR SALE: Tefe^pe Model 43 BCkps dotmatrix printer ter- 
hinal. fiS-232 intierface. pn fieed. and HalFefffect keyboard- In 
lood condflion 5800 or bea offer. Richard Rosirom. 7344 Wonh 
foyne. Chicago. JL 6C^5. f3l2| ‘?73'5064 evmings. 9Z7'5SIO 
ays 

K7A/UTED: FORTRAN comptier Of interpreter for Apple N Plus Id 
e used in teaching Introductoty course Limited ^r>guage subset 
IcceptaWe and graphss ability desrrabte InstituDonaf Bcense re^ 
uired. Avery Cadin. POB 3726, Charfottesvllfe. VA 22903. fe04] 
24-3337. 


k^AfVTED: Info Terminal Communications' c# Batetgh. Nofrfi 
laroirna. Video Tenriinal Model TC275. D. Boone. POB 330. 
^altey Mills. TX 76689 


FOR SALE; 48J£ Apple JI with two disk drives and manuals, 
terox 1730 printer and tractor feed. Vituai^ brand riew Sea of- 
y over S45CXJ F. O'Neill. iS4 Eaa 46ih Si . New York, NY 
0017. (2121 599-3845 


for SALE: Sartyq 9inch monitor in exceifent condirion Bea 
pffer takes t I wHI pay first-ctass shipping and insurance. Cfiuck 
filler, 7th USAAD, APO NY 09T69. 


WANTED: Old-$^fe Memory Pius ckcuit board manufactured 
py the ComputerasL This board contains SIC bytes of 2102-type 
EAM and sockets for EPROMs, it was made for the AIMiSYM^IM 
ype microcompuier. deny Stoker, 8325 iCnm Dr. NB. Albuquer- 
^e. NMe7l 09, (505) 821-3354 


■OR SALE; North Star Horizon coimpLaer with 32K. two quad- 
Jensity floppy-disk drives, two serial and one paraHeJ ports. Ncxth 
itar DOS and BASIC [faccory assembtedj. S2I00. intertube ler- 
nJnal with printer port, graphics, and fulf keytjoard with numeric 
>ad. S500. Centronics 103 priniier with bidineciianal ckx matrix. 
32-co*ufTin tractor feed, two character sizesv 165 cps, and RS- 
f32C interface. S400. All in exceU^c condition with manuals. All 
jffers considered Bill Novak, 12 Mechanicsville Rd.. Grant^. CT 
J6035. 1203} 529-2550 B-A ET 


FOR SALE: Mkiroace cofopucer with SK ROM and 2K RAM op- 
jorts. assembled and tested, for 5T25. Price includes shipping 
^ostai money order only please. David M. Hofrnann. 389A Dyer 
3r.. FPO San Francisco 96630 


FOR SALE: S, D ^soem S-JOO boards SGC fOO. Expandoram I 
64K. and Versaffoppy li disk controiter S250 each or 5700 tor al 
three. Also have an Altair 6808 6800 microcomputer with I &< 
static RAM. £ 150 each for mtcrocomputer or f6iK RAM board; 
5275 tor both. E. Cummins, 5324 Walden MiltDf.. NorcrosS. GA 
30092. (404} 447-9060 


WAiVTED: Appfe If f4ak:} with Autostart ROM. Applesoft card, 
compatitiie disk drive and controller (preferably Apple], bl^ck-and- 
white 13-in<h mcniror. Joysticks, and compatible printer. AN must 
be m good ro exceltenr condition. Items may be separate from df- 
ferent jndivJduals Send model year, purchase pnce. and askng 
fjftce. Bob Koskovicii, Organ^tnon COMPU. 125 East Hermosa 
Dr.. San Gabrtel. CA 91775. 


FOR SALE: Surpius efenronic compcmenis: resistors, 
capacitors, tfansstors. ciysteis. swrtches, LEDs, panels, knobs, 
potentiometers, boards, diodes, fecnfiers. etc. Also have about 
h 50 fCs and 4C>pfrT unidentified (ntei chip. WNI sell any or aH for 
25% of list. Please write or call as soon asposable. Steve Riley, 30 
Kim Court W. Weslefvme. OH 43001. (614} 891-4986 or Phillip 
Drayer. 6342 Freeman Rd., Westerville. OH 43083. (6I4| 
882-4930, 


FOR SALE: Processor Technology SOL-2G wttn 48K RAM. 
HeSos N cfoaJ i-inch disk ^stem, f 2-inch monochrofne video 
moniEQf. Digitei Eiqupment LA-180 DECpnnter I with serial inter¬ 
face, PTDOS VersBO T .5 disk operating sy^em. Extended Disk 
BASIC and FORTRAN, and kiaruotton manuals. £4CXX3 without 
DECprinter: £6000 with DECprimer. Patrick J. Edwards. 1600 
West Crosby. Slaton. TX 79364 


GERMAATY: Computet hobbyist (6000. WH09. S-fOQf seeics 
friends near Frankfurt with mterest tn hardware/softwafe and 
focavtemote networks. Abo have tots of hardware to swap and 
sell: &nch noppy-di$k drives, modems. VDUs. hard disks, 9HJ3ck 
tepe drives, card reader, keytxiaids. moniiiors. character- and Jine- 
pmtefS. scopes, and more, i am looking tor a iettef-quali^ printer 
and old EDP stuff Hke cote memones, Jype elements, pcbs, fiam- 
mer rrxjduies, hard-wired ROMs, etc, Defeas are okay. Also look¬ 
ing for programs: ^rries. utilities, data rnanagemenc ett, for 
Heath H-fl9 (CP/M+HDOS). 5- and enrich Rotf Petersen. 
06003-7455 evCTiings arxJ weekends. 


WAATFED: Scudent expeftnenter just starting to computed 
desperately seeking advice flow lo impiennent KM/SYM-f micno- 
compoers for robotics use. Af replies wiir be grtady appreciated 
Brian Jacot^, RR I. Box 157, Vesra. MN 56292 


FOR SALE: MfTS Altair 88000 manframe. dual doubJe-densi^ 
Shugart SA-400 drives, 3SK of static RAM, quad parallel ports, 
iripte serial ports, Heathkrt H-19 smart video termiru). Heaihkjt 
H-f4 smart line printer. CP/M 2 0 North Star 5 0 
DOS/MonrtDf/BASIC, and miscellaneous hardWane/software. 
integrated, functionaf. with aN documentation £3500 (package 
only) G. Ckjdden 3840T 67th West, Lynnwood. WA 98036. 
(206} 776^124 


FOR SALE: Godbout S-JOO desktop computer endosute with 
Godbout ZOslot motherboard and CVT power supply. Sought 
new last suirwner Never used, Wiif accept reasonable offer S. 
DiTitErtDulias. 19! Herr^stead St,. New Lorxfeh. CT 06320. (203} 
443-1398 [no collect cals) 


FOR SALE: Frsr two years of BYTE S tZO or bes offer First 
three years of kiobaud Mcnxompurjrtg: £ f 08 or best offer, First 
seven Bug Books, one through five; £35. Al in Jikenew condi- 
tioh- L. Chambers, 4530 Shendan St.. Davenport lA 52806 


WAATTED: LNW-80 owners to write me. User group intetests: 
possible soTtware exchange (ntetestsaie higtKesolution graphics, 
animailon. ca/tDonlng. A-D-A, and mooc Don BaB, POB 72. 
Saline. Ml 48)76, 


FOR SALE: PET stuff ^££-488 auio answertonginate modem 
TNW-303: si so PET to S-100 inl^ace supports DMA inc, 
Dazfler; StOO. S-100 box, 22-skit bus. and power sqpp^. S75. 
Two S-)00 8K memoiy boards; £75 each. Da^fer color graphics 
board; £300. Everything for S400 Lany Shaw, 215 Hate! Aue.. 
Mill Valley, CA 94943. (415} 383-1092 


FOR SALE: 24K Atan 800 with 8T0 disk DOS I plus extra 
disk In three-ring binder with vinyl disk iriddeii, BASIC. Super 
Breakout, and Star Raicter cartridges RF adapter, twoJoysricks, 
and set of paddles. Al support documentation plus Aran's 
newsletters.. 51300 or best offer Cliff Fuhfmann. 1833 JSch St. 
NW, Rochester. MN 55901, (5C7| 286 1842 


FOR SALE: HP-9815 With RS-233 option. Has the 
diagnostic tapes with an extra tape for personal use. Totally 
operational with veiy small amounE of operating time on it. Ap¬ 
proximately tour years old £3000 Rthard Grancorvitz, 
Nciriand Corporation. Rte #4. Noriand Dr.. Fort Akinson. Wl 
53538. (414} 563^456 or 563 9145 


FOR SALE: Ohro Scientific C3A with 48K. OS65U operairng 
system, and two Siemens disk dnves Also. Intel SDK-SI 8051 
microcomputer development umI. assembled and working. 
Best offers Neal Enzenauer, 2380 OkJ Hwy. 8. St, Paul, MN 
55)32, (6f2} ZSTMeSO. 


FOR SALE: TRSSO accessories. Percom data separator. £ 15 
Percom Doubler I with documentation and DBLDOS without 
double^lensiiy disk chip; £30. Double 2^p N, doubfe-densrty 
patch tor NEWDOS/SO V 3 with dbcumentation and originaf 
disk: £20. Radio Shack Modem i 300 tjps/originate 
only/acousticai coupler; £75 AH items guaranteed work- 
mg/posEpaid Keny Chesbro. 13605 115th Ave. NE. Kirkland. 
WA 98033. (206) 821 2042 evenings 


FOR SALE: Sp] 00 hardware integrand 800D desktop main¬ 
frame with 15 connectors, ejght RS 232 cutouts, and fS-A 
power supply. £300 SD Expandoram J with ) 6K 4116 RAM. 2 
MHz; £200 SSM VBl -B 64 by f6 video board; S T50 SSM PB-I 
2708/2716 PROM pfograrrener: S ISO. Jade P/S I/O with one 
parallel port and two serial ports (one Is cassette); SlOQ Must 
sell; prices negotrabfe Douglas Zimmerman. 2824 St Paul St-. 
Baltimore. MD 2l2l8. (301} S89-f69S 


FOR SALE: Three Okidata Model CP NO bidirectional 5 by 
7 dot-matrix printers Parallel I/O. 110 cpi, 70 Ipm. BO-characier 
buffer, frictronfeed. 80-column, 6-bit ASCfl code, uppercase, 
and punctijation Roll paper or single sheet £300 each, Danny 
Krle. 534 Elden Ave. NW. Roanoke, VA 240]9, (703J 
3664480 


FOR SALE: Super Elf 1802 computer Fully expandable 
S-lOO computer. Excelietit starter system Includes Lo Address 
option and standard case Full documentation Three months 
oid; in good condition. Call for more information, s 3 00 or best 
offer. Alex Segal 17 Fox Run Rd Bedford. MA 01730 (617} 
275-7534 


WANTED: SwTPC computer, disk, and cassette I/O Send 
description and phone number. Kearney Hill. 3027 Whittier. 
Empooa, KS 66801. (316) 343-1915 


WANTED: 4Sk: Apple II with autostart ROM One disk drive 
with a 3.3 controller card A black-and-white or color monitor, 
or an RF modulator. For a 15-year-old paying for it himself (so 
untottunatefy it woukJ have to be paid for a IrllEe at a nine on an 
unset payment baas until I can get a job this year) Kerwin 
Thomas. 1528 Wnsdale St., Philadelphia. PA 19126, f2l5} 
22A-B6A5 


FOR SALE: 22-sfot motherboard from 07 Systems installed 
ITT Vector CCK-100 card cage. £ f 80 Eight new and two used 
Vector proio^ptng boards (S80OV| ftx £ 13 each. Also, inte¬ 
grated Circuits in limited quantities 20 74LS670s and 25 
74LS645-IS for £2 apiece. All prices do not include postage 
Jiack C. Carden, P08 13)7. Lake Dallas, TX 75065. [317} 
497 2083 


FOR SALE; 3 6IC static RAM board.: £ f 50 Vector Graphic 2K 
EPROM, IK RAM board. £75. Heuristic Speechlab with micro¬ 
phone; £100, Alf works well Richard DeMayo, 7852 Sar- 
motomew Dr ME. North F[ My era. FI 3390J. [813} 997 3047 


FOR SALE: Radio Shack Modei l. Level 2 with 16K (£849) 
With I6K expansion mieitace (£499),. two mini-disk drives 
(£1000). Base 2 fnc. Model BOO printer (S649j. desk for equip- 
ment (S 50), Visicalc (i 3 00^, one Budget Management (£24.95). 
Standard & Ftoor's Stockpak system |£49 95) Used only six 
months. Cost £2520; rnake offer Walter H. NifeS. fOt Country 
RWge Dr.. Port Chester. NY f0573 


UNCLASSIFIED POLICY; Readers who are soficiting or giving advice, or who have 
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for pubilcatfon, an advertisement must be clearly noncommercfal, typed double 
spaced on plain white paper, contain 75 words or less, and Include complete name and 
address information. 

These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmacion of placement Is ap¬ 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 
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Unclassified Ads 


WANTED AND FOR SALE; J need a smgle-densiEy mjnj- 
floppy for the Moah Star Horizon For safe or trade, ASR33 
Teletype with paper-punch unii. J?Dn Magazzu. 126 Highfield 
Lane. Nutley, NJ 07110 


FOR SALE: OSf CIP jModef I] software Programs mclutJe 
faa arcade games, utiljlies, and tmy compiler etc rinoni Aard' 
vark. They are on originaf cassette tapes complete with all m- 
siruction/cfocumeniaiicin. Total cost of the f Z programs was 
s)50: wifi sefJ for S75. Joseph uy. 800 West 2nd Ave. *2. 
Chico. CA 95926. f9]6) 093^1310 


WANTED: Goodwill. Student without pride or money look¬ 
ing for handouts. I am desperate for a start rn eJecironies and 
compilers, f need used, surplus. out'Of'dare. or damaged 
equipment [Circuit boards, terminals, printers, computers. TVs. 
radios, any eJectrical or mechanical partsf. documentation, 
scLhemaiici, magazines, etc Write or cafi me and J will make the 
shipping arrangements Scott A Jones. 8095 htorth Meridian 
Si.. Indianapolis. IW 46260. (317] 251-6499 evenings. 


WANTED; i iJv*e in a remote area of Michigan and own a 
TRS'BO Model II. t would like to correspond with other TRS-80 
Model II owners James R. Young. POB 336. Ludington. Ml 
49431 


WANTED; Young. poor, but talented independent soft¬ 
ware developer frecent compulet-science gratJuateJ looking for 
wonderfuHy cheap micfocompuief hardware and software to 
wort with and build on. Send offer with full description. Jim 
TaJhey. 929 Dumame St. #5. iSfew Orieans. LA 70116. 


FOR SALE; 1200 bps modem jAnderson Jacobson AD AC 
iZOOfl. Operates either acoustpcafjy coupled or directly con¬ 
nected. Documentation Included, S275. Tom Alexander. 333 A 
St. NE. Washington. DC 20002. (202) 547^0355. 


FOR SALE: Hewlett-Packard HP-flS computer Please marl 
your best offer, name, and telephone number. You can pick it 
up in New York City or receive it by mall. Dr. Gregory M. 
Hunter, 35 Stevens St,, Danbury. CT 06810. 


FOR SALE: Digital Group 280 Sytemaster fuiiy integrated 
computer with 64 K dynamic rriemofy. detachable keytxiard. 
bujit-in rnonitor. and singie^Jensity SW-inch disk drive 
Prewired for up to four 5V^- or B-inch disk drives and for a 
parallel port to printer. Very ekpandable Exceifenl condition 
DiSKMON, BA5IC. assembler, and disassembtet Full dpcumen- 
tarion and two boxes of disks. 8est offer over S1500. Brent 
Dowdl. 52S9 South Manjtou Rd.. Littleton. CO 80123. j303j 
797 7512 


FOR SALE; Caiterphone Selectrt: terminal with WoridwH 
ASCIi conversion Mechanically okay, but has some elearon 
glitches [wilt not execLfte ASCII carnage return consistently fro 
Apple It, shfft key occasjpnafly hangs keyboard]. ^Dld asjs. Fli 
certified check or money order for S350 gets it wiN ship ffeig 
collect. Herb Rand. PCSfi 136. Sweet Bnar, VA 24595. 


FOR SALE; Digrtal Group 32K dynamiC'memory boar 
&22S. I/O parallel board; S25 Video interface (64 by 16] ar 
audio interface,: S75. Motherboard with some connectors; S2 
Two Phi-Decks and controfJer: S200.2S0 processor board; S5( 
Phi^eck and audio software, SSO. Aso. ]2A’5V ovp pow 
suppfy; £75. Jeff Rycfer. 1983 MclCelvey HiJl Dr. Apt. E, St. Loui 
MO 63043. |3I4( B 78 6620 after 6 p.m 


FOR SALE; TRS-BO Model 1, Level li with r6K. casseti 
recorder, and rnstructron manuafs. flest offer. G. Zaybai. 5S1 
Buck Court. Westmont iL 60559, (312] 3S7'5934 day 
964-[551 after 5 p.m. 


FOR SALE; Intel 8086 micfoprocessor chips at one-third tf 
normal price. 16^111, prime, and unused. I have )0 of these It 
over from a project. S30 each. Programmers' manuals; S4 eac 
Bob Rockinson, RO ii Malden Rd,. Coal Center. PA 1542 
1412) 938-7050 


WANTED: Could anybody send me a copy of the ihre 
part article ‘'API Interpretei for Microcomputers’' j8YT 
August, September, and October 1977 and cofrectians 
November and December f977] and information abo 
building A PL interpreters In general [especially for the 6502 
This rs a cry for help because m Austria I won't get any suppo 
ot this kiridl Wolfgang Nttsch, Pacasststr 28, A-^f |30 'Vienn 
Austna 


FOR SALE: IMSAI80^ microprocessor complete wrth fror 
panel, case, power supply. 22-stot motherboard with 14 edy 
connectors already sofdered, IMSAI MPU B processor boarc 
and MITS 4K RAM Fully burned-rn and rested. Complete will 
original documentation and manuals, Never used, hence. » 
brand-new condition. Best offer/s500. Peter ksieropoiski, 820 
Boulevard East. North Bergen, NJ 07047, [20 F] S69-S44^ 
evenings. 


FOR SALE OR SWAP: tRS^ Cotor Computer prograf 
packs. Quasar Command. Project Nebula. Skiing, Chess 
Bustout, Music. Pinball. Personal Finance, and Color Fiie. Pfu 
on tape: Pytamrd (adventure]. Quest (semiadvenlure), and aa 
Trek [game] Original price 5335. WiFl sell for S 3 67.50. All nev 
in original boxes. Wilf send C.O.D. [or send check or you 
listing]. Blare's Nursery tJo Shane Bland, Hwy 54 West R R .3 
Linton. IN 47441. (812] 347-9427 


BASIC Wins BOMB 

Our congratulations to Thomas 
E. Kurtz for his article "On the Way 
to Standard BASIC,” which cap¬ 
tured first place in the June BOMB 
results, The first-place prize of S100 
is on its way to the author. A very 
close second place goes to Rod 
Daynes for "The Videodisc Inter¬ 
facing Primer," a concise guide to 
developing your own interaaive 
videodisc programs. Rod will 
receive the second-place award of 
S50. Jerry Pournelle's User's Col¬ 
umn and Steve Leibson's Input/ 
Output Primer, Part 5: Character 
Codes share the honors for third 
place. 
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24 

Quinti-Maze 

Tsuk 

2 

34 

Three Dee Tee 

Stuart 

3 

54 

The Epson OX-fOA/aldocs System 

Williams 

4 

64 

8uild the Mrcrovox Text-to-Speech 

Synthesizer, Part f: Hardware 

Ciarcia 

5 

92 

The Apple 111 and its New Profile 

Moore 

6 

136 

Computers Can Play a Dual Role for 

Disabled Individuals 

Vanderheiden 

7 

166 

A New Horizon for Nonvocal Communica¬ 
tion Devices 

Demasco, 

Foulds 

8 

186 

Min speak 

Baker 

9 

204 

The FDA Regulation of Computerized 

Medical Devices 

Jorgens, 

Bruch, 

Houston 

10 

218 

Talking Terminals 

Stoffel 

1 r 

23 T 

The Cognivox VIO-1003: Voice Recognition 
and Output for the Appie ri 

Murray 

12 

240 

The Ability phone 

Rush 

13 

250 

Braille Writing in Pascal 

Fant 

14 

276 

Adaptive-Firmware Card for the Apple li 

Schwejda, 

Vanderheiden 

15 

318 

User's Column: Letters, Pascal, CB/80, and 
Cardfile 

Pournelle 

16 

342 

Logo: An Approach to Educating Disabled 
Children 

Weir, 

Russeii, 

Vaiente 

17 

398 

Mode! ill A to D Revisited 

Barden 

18 

420 

The Case of the Purloined Objea Code: Can 
ft Be Solved? Part 1; The Problems 

Stern 

19 

440 

A Comparison of Five Compilers for Apple 
BASIC 

Taylor, 

Taylor 

20 

466 

Digital Troubleshooting with Signature 
Analysis 

Piubeni 

21 

476 

Program Your Own Text Editor, 

Part J: Avoid Complex Commands by Using 
Instant Updating 

Fobes 

22 

513 

A Weaving Simulator 

Heiser 

23 

520 

Turn Your Apple il Into a Storage 

Oscilloscope 

Korba 

24 

531 

Pickles & Trout CP/M for the TRS80 Model II 

Smith 

25 

537 

TRS^ Disk Editor/Assemblers 

Danelluk 
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131 CONTI N ENTAL RESOU RCES 5^ 

132 CONTROL C SOFTWARE 102 

133 CONTROL DATA 215 

134 COSMIC COMP UNLTD. 5S6 
271 COST PLUS COMP 668 

135 CPU SHOP. THE 559 

136 CREATIVITY UNLTD. 407 

137 GROMEMCO CM, 1 

138 CROMEMC0 2 

139 CUSTOM COMP.SYS, 378 
516 CUSTOM COMP.TECH. 500 

* CYBERNETICS INC. 131 

140 D & W DIGITAL 487 

142 DATA ACCESS CORP. 267 

143 DATA EXCHANGE 492 
522 DATA-MAIL44S 

144 DATA management SYS, 568 
■ DATA SOU RG E SYS.CORP. 304 

145 DATA TECH INDUSTRIES 81 

146 DATA ED 14 

147 DAT A RITE IN DUSTRIES 417 
‘ DAT ABIT INC. 460 

148 DAT APACE 306 

149 DATASOUTH COMP.CORP. 75 

150 DATASOUTH COMP.CORP. 210 

151 DATAWARE,INC, 564 

141 DAVONG SYS.INC. 385 

152 DAY STAR TECHNOLOGY 49 

153 DEAUN’ ELECTR. 556 

154 DECISION RESOURCES 07 

156 DENNISON KYBE CORP. 155 

157 DESTEK GROUP.THE 264, 265 
156 DICTRONICB 246, 249 

159 DIGITAL EQUIPM NT.CORP, 90,91 

160 DiGrTAL EQUIPMNT.CORP. 336, 
337 

161 DIG ITAL MARKETl N G 6 
78 DIGITAL MEDIA 562 

162 DIG ITAL MICROS YSTE MS 105 

163 DIGITAL PRESS 371 

164 DIGITAL RESEARCH 29 

" DKafTAL RESRCH. COMP. 576,577 

166 D tSCOU NT SOFTWA R E 368, 369 

167 0tSTR IBUTED COM P.TECH 560 
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170 

171 

172 

173 

174 

176 

177 
176 

179 

180 
181 
162 
513 

183 

184 

185 

186 


tas 

189 

190 

191 

192 

193 

194 

195 

196 

197 
190 

507 

200 

534 

201 

202 

203 

205 

206 

207 

204 

208 
210 
211 
212 

213 

532 

214 
216 

217 

218 

219 

220 

221 

222 

223 

224 

225 
539 
220 

227 

228 

229 

230 

518 

232 

233 

234 

235 

236 

237 
236 

239 

533 

240 

241 

242 

243 

244 

245 

247 

248 

249 

250 

251 

252 


DO KAY COMP.PROD INC. 567 
DRAKE. R.L CO, 471 
DREAM ELECTRONICS 580 
DUAL SYS CONTROL CORP, 82 
DVMARC IND. 505 
DVSAN CORP, 360, 361 

E. T,S. CENTER 496 
ECONOMY PERIPHERALS 556 
ECOSOFT 507 

EDGE MICROSYSTEMS 478 
EDMUND SCIENTIFIC CO. 493 
EDUCATIONAL MICROCOMP. 379 
ELCOMP PUBLISHING INC. 400 
ELECTROLABS 573 
ELECTRONIC CONTROL 535 
ELECTRON fC SPCUSTS. 514 
ELECTRONIC SYSFURN. 524 
ELUS COMPURNG 388 
EMERGING TECKCONSLT. 507 
EMRRICAL RESRCH. GRP. 94 
ENERCOMP 339 
ENEROOMP 478 
ENTEX INDUSTRIES 468 
ENVIRONMENTAL CONTROL SYS. 
365 

EPSON AMERICA 129 
EPSON AMERICA 332,333 
ESSEX PUBLISHING 473 
EVOLUTIONARY ELECTRJNC. 465 
EXPOTEK4e 

F. T.G.DATA SERV. 558 
FLOPPY DISK SERV ING. 315 
FORMULA INTL 437 
FOURTH DIMENSION 157 
FREDERICK COMP.PROD, 533 
FRANKLIN COMP.CORP. 164, 
165 

FRONTIER TECH. CORP. 44 
FUJfTA,RICHARD 0 ASSOC. 556 
G & G ENGINEERING 331 
GAM SYSTEMS 283 
Q H COMPUTER SYS. 564 
GENERAL SOFTWARE INC. 196 
GENSTAR REI SALES CO. 16 
GILTRONIX.INC. 556 
GLADSTONE ELEC. 564 
GNOSIS 469 

H&E COMPUTRONICS 393 

H. E.L INC. 376 
HALDO PRODUCTS 560 
HAYES MICROGOMP.PROD. 207 
HAYES MICROGOMP.PROD, 146 
HEATH COMPANY 97 
HEWLETT-PACKARD 190, 191 
HEWLETIPACKARD 190, 191 
HEWLETT-PACKARD 190. 191 
HEWLETT-PACKARD 190, 191 
HEWLETT-PACKARD 190, I9l 
HILTON HOTEL CORP. 319 
HOURGLASS SYSTEMS 404 
HOURGLASS SYSTEMS 405 
HYPERTEK.INC. 416 

HYTOR, INC. 570 

LB. C. 37 

LC. R. FUTURESOFT 387 

I. Q.SYSTEMS 177 

I/O TECHNOLOGY 195 
IBM 116, 117 

IMPERIAL MICRO SUPPLY 570 
IMS INTERNATIONAL 257 
INDEPENDENT BUS.SYS. 241 
INFO. RESOURCES 54l 
INNOVATIVE MEASUREMNTS. 
310 

INNOVATIVE SOFTWARE 439 
INSTITUTE -SCiTF.ANA LYSIS 
568 

INTLMICRO SYS, 290 
IfTTERCONTL MICRO SYS 356, 367 
INTEGRAL DATA SYS. 453 
INTEGRAND 522 
INTEL CORP 206, 209 
INTELLIGENT ARTEFACTS 448 
INTERACTIVE MIC ROW RE. 509 
INTERACTIVE STRUCT. 122 
INTERSUSINESS CORP. 570 
INTERSTATE TELEPHONE CO, 158 
INTERTEC DATA SYS. 41 
INTERTEC DATA SYS. 43 
IPEX INrL 570 
ISOTECH, INC. 132 

J. C.SYSTEMS 503 

JADE COMP.PROD. 592, 593 
JADE CO MPT-ROD 594, 595 
JAMECO ELECTR, 590. 591 


To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you selea from the 
list. Add a 20<ent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big¬ 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions, ^Correspond directly with company. 
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350 

351 

352 

353 

354 


JDR MICRODEVICES 580, 581 
JDR MICORDEVICES 582, 583 
JDR MICRODEVICES 584, 585 
KADAK PRODUCTS 443 
KERN PUBLISHING 340 
KERN PUBLISHING 341 
K1AI SYSTEMS 211 
KROWN COMPUTING 566 
LABORATORY COMP.SYS, 407 
LABORATORY MICROSYS. 558 
LEADING EDGE PROD GIU 
LEGEND INDUSTRIES 253 
LIFEBOAT ASSOC. 181 
LIFEBOAT ASSOC. 499 
LINK FLIGHT SIMULATION 460 
LNW RESEARCH 147 
LOGICAL DEVICES 504 
LOMAS DATA PRODUCTS 230 
LYBEN COMRSYS, 407 
LYBEN COMP.SYS. 558 
LYBEN COMP.SYS. 564 
LYBEN COMP.SYS. 568 
LYBEN COMP.SYS. 572 
MACROTECH COMP.PROD. 303 
MACROTECH INT'L 183 
MAGNOLIA MICROSVS. 572 
MAI LOOM P INC. 429 
MANCHESTER EQUIPMENT 476 
MARCEYJNC. 399 
MARYMAC INDUSTRIES 291 
MAXELL DATA PRODUCTS 51 
MAXTEK 508 

MBPSFTW. & SyS.T£CH. 457 
MC NEILL 469 

MCGRAW-HILL BOOK STORE 392 
MCMILLAN BOOK CLUBS 4^ 433 
MEDIA DISTRIBUTING 373 
MEMCREX MEDIA PROO. 179 
MEMORY MERCHANT 85 
MERIDiAN 420 
METASOFT CORP 169 
METASOFT CORP 159 
MFJ ENTERPRISES INC 142 
MICRO AGE COMP.STORE 107 
MICRO BASICS 562 
MICRO BUSINESS WORLD 363 
MICRO COM 235 
MICRO COMPSERV.CNTR. 495 
MICRO CONTROL SYS 3l3 
MICRO DATA-TEK 498 
MICRO DEVELOPMENTS 464 
MICRO MAGAZINE 302 
MICRO MANAGEMENT SYS. 28 
MICRO MATCH 475 
MICRO MIDWEST 286 
MICRO MINT 572 
MICRO MINT 529 
MICRO PRO INT’L 279 
MICRO SCI 239 
MICRO SCI 467 
MICRO TECHNOLOGY 470 
MICRO WEST 30 
MICRO WORKS. THE 473 
MICROCOMP. BUSN. I NO. 149 
MICRODYNAMICS 558 
MICRO HOUSE 12, 13 
MIGROMAIL 124 
MICROPERIPH.CORPJHE 566 
MICROSOFT 15 
MICROSOFT 145 
MICROSOFT 344, 345 
MICROSOFT 296 
MICROTAX 263 
MICROTEGH EXPORTS 438 
MIKOS 474 

MILLER MICROCOMP.SERV. 482 
MINI MICRO MART 269 
MINI MICRO MART 569 
MONARCHY ENG INC- 566 
MORROW DESIGNS 296, 297 
MOUNTAIN VIEW PRESS 203 
MTI SYSTEMS CORP. 526 
MULTITECH ELECTR.INC, 287 
MUSYS 450 

NATL DATA SUPPLIES 26 
N AT LIN TEG RATED SFTW. 120 
NATL.SOFTWARE SYS. 252 
NEBS 497 

NEC HOME ELEGTR,USA 115 
NEC INFORMATION SYS. 11 
NEC INFORMATION SYS. 163 
NEECO 403 
NETRONICS 479 
NETRONICS 561 

NETWORK CONSULTING C50RP 220 
NEW GENERATION SYS, 162 
NEW GENERATION SYS. 424 
NEW GENERATION SYS, 670 
NEXUS 447 

NORTH STAR COMPUTERS 418 
NORTHWEST INSTRBYS. 254, 2S 
NOVATION 71 

NRI SCHOOLS ELECTR. DIV. 481 
OASIS SYSTEMS 354 
OMEGA SALES 322, 323 
OPTIMAL TECHNOLOGY 505 
ORANGE MICRO 206 
ORANGE MICRO 245 
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355 ORYX SOFTWARE 148 

* OSBOR N E COM PUTS RS 31 
' OWENS ASSOC. 138, 139 

510 PACIFIC COM PUTER 456 

356 PACIFIC EXCHANGES 324, 478, 

562, 566, 570 

362 PALOMAR COMP EQUIP. 578, 579 

363 PAN AMERICAN ELEC INC. 4?7 

364 PANASONIC 100, 101 

365 PC^ 330 

366 PC MAGAZINE 247 

367 PEACHTREE SOFTWARE 152,153 
366 PEGASUS DATA SYS 510 

* PE ROOM DATA 7, 307 

369 PERIPHERALS UNLTD. 325 

370 PERtPHEX INC. 436 

371 PERSONAL CO MR. SYS 486 

372 PERSONAL SYSJECH N. 427 
' PHASE ONE SYS.INC. 251 

373 PHONE IJNC. 70 

374 PICKLES & TROUT 288 
508 PION INC. 519 

* POTOMAC MICRO MAGIC 214 

376 PRACTICAL PEBIPH, 22. 23 

377 PRINCETON GRAPHIC SYS. 137 
103 PRINTER BASE CO,THE 509 

378 PRIORITY ONE 596, 597 

379 PRIORITY ONE 598, 599 

380 PRIORITY ONE 600, 601 

381 PRIORITY ONE 602, 603 
527 PRIORITY ONE 604 

382 PROCESSOR INTERFACES INC. 568 

384 PROMPT DOC CO. JHE 193 

* PROMPT DOC GO.,THE 311 

385 PROTECTO ENTERPR. 558 

386 PROTECTO ENTERPR 568 

387 PURCHASING AGENT.THE 50 

388 QUA DRAM COR P. 134, 135 

389 QUA DRAM CORP. 421 
39Q QUALITY SOFTWARE 445 
624 OUANTECKNA 275 
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Inquiry No. Page No. 

iriquirv No. Page No. 

391 

QUARK ENGINEERING 21 

428 

SLUDER 496 

462 

THUNDERWARE 127 

392 

QUASAR COMPANY 223 

429 

SOFTWAREHOUSE.THE 409 

464 

TNW CORP. 262 

494 

OUBIE DIST. 389 

430 

SOFTWARE STORE 562 

465 

TRANSNET CORP. 503 

394 

QUCES 212, 213 

431 

SOFTWEST PROD, 407 

499 

TRATEC 296 

395 

QUENTIN RESEARCH INC, 425 

■ 

SOLID STATE SALES 519 

466 

TRISTAR DATA SYS. 430 

396 

QUEST ELECTR. 5S3 

432 

SONICS MICRO SYS. 121 

467 

TSK ELECTR.CORP. 189 

397 

QUEST RESEARCH INC. 564 

433 

SOUTHERN COMP.SYS. 226 

466 

U S. MICRO SALES 588, 589 

398 

QUICK TAX 72 

525 

SPECTRA MARKETING 459 

469 

US ROBOTICS 36 

399 

OUME CORP. 27 

434 

SSM MICRO COMP. PROD. 386 

470 

UNISOURCE ELECTR.INC 612 

401 

R.R. SOFTWARE 335 

435 

STACKWORKS 467 

471 

VANDATA 156 

" 

R.T.I. RESEARCH TECH. 411 

436 

STANDARD SFTW.CORP. 449 

472 

VECTOR ELECTR. 471 

402 

RACET COM PUTES 366 

437 

STAR MICRONICS 348, 349 

473 

VECTOR ELECTR. 471 

403 

RADGO SALES CO, 508 

438 

STATIC MEMORY SYS 391 

474 

VECTOR ELECTR.471 

404 

RADIO SHACK CIV 

439 

STRAWBERRY TREE COMP. 501 

475 

VECTOR ELECTR.471 

405 

RANA SYSTEMS 32. 33 

440 

STROBE 125 

476 

VECTOR ELECTR, 471 

406 

RCA 144 

441 

SUB LOG 1C 150 

477 

VECTOR ELECTR,471 

407 

RCE 326 

442 

SUNNY INTL. 573 

478 

VECTOR ELECTR. 471 

408 

RED BARON OOMP PROD. 316, 317 

443 

SUNTRONICS 408 

514 

VEYTEC INC. 530 ' 

409 

RENAISSANCE TECHN. 347 

528 

SUNTRONICS 572 

479 

VICTOR BUSN,MACH, 89 

529 

RICKER DATA 572 

444 

SUPERSOFT 167 

4&0 

VIDEX 17 

410 

ROSEN GRAN DON ASSOC, 572 

445 

SUPERSOFT 169 


VISIGORP INC. 95 

411 

S G DIGITAL 480 

446 

SUPERSOFT 171 

481 

VISTA COMPUTER CO. 123 

* 

S-1001NC475 

536 

SYNERGETIC SOLUTIONS 539 

502 

VISUAL TECH 83 

412 

SAGE COMP. TECH. 47 

447 

SYSTEMEO 566 

* 

VR DATA 227, 477 

413 

SATURN SYSTEMS INC. 99 

443 

SYSTEMS PLUS INC. 351 

462 

VVNET CORP, 477 

414 

SAVVY MARKTG INTL 119 

449 

TAB BOOKS 413 

483 

WASHINGTON COMP.SERV, 565 

416 

SCIENTIFIC ENG 566 

450 

TAB BOOKS 454 

484 

WEST STAR MICRO 523 

416 

SCION CORP 5 

451 

TAR BELL ELECTR. 499 

485 

WESTERN ELECTRONICS 224 

417 

SCOTIA SOFTWARE 489 

452 

TATUM LABS 407 

486 

WESTICO INC. 221 

* 

SCOTTSDALE SYSTEMS 346 

526 

TECH DATA CORP. 562 

* 

WHITESMITHS LTD. 488 

418 

SEATTLE COMP. PRODS 277 

453 

TECMAR INC, 39 

488 

WILD HARE COMP.SYS, 423 

419 

SEATTLE COMP. PRODS. 334 

454 

TECMAR INC. 415 

490 

WINCHENDON GRP.,THE 407 

8 

SEIKOSHA CORP 133 

* 

TEKTRONIX INC. 225, 406 

491 

WINTEK CORP, 572 

421 

SEITZ TECH.PRODUCTS 562 

456 

TELE CON SYSTEMS 558 

492 

WINTERHALTER & ASSOC, 469 

422 

SENECA ELECTRONICS 500 

457 

TELETEK 113 

496 

X COMP 199 

423 

SIERRA CGMP.PROD. 504 

458 

TELEVIDEO INC 174, 175 

* 

XITEN SYSTEMS 431 

424 

SIERRA DATA SCIENCES 109 

459 

TERMINALS TERRIFIC 274 

497 

YORK 10 COMPUTERWARE 407 

426 

SIGMATEK 572 

460 

TEXAS COMP.SYS. 401 

498 

ZYNAR LTD. 363 

* 

SINCLAIR RESEARCH 200, 201, 305 

461 

TEXAS INSTRUMENTS 103 



* 

SINGER CO. 461 

538 

TEXAS INSTRUMENTS 289 



427 

SINGLE SOURCE SOUiTlONS 572 

512 

THREE M STATIC CONTROL 455 
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THE IfADING EDGE IN PRINTERS 

ONE GREAT LINE. ONE GREAT WARRANTY 

Finally, there’s one full family of printers that covers every business or word processing application- 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing. 

Which means that one call to one source can get you any printer, any time you need it. for any purpose. 

, All backed by a full years’ warranty from Leading Edge. (Try that on any other line of printers.) 


THE PRO’S. 

le Prowriters; business printers— and more. The ‘more” is a dot-matrix process with more dots, It gives you denser, 
corresp ondence quality copy (as opposed to business equality copy, which looks like a bad job of spray-painting). 
Prowriter: 120 cps. 80 columns dot matrix compressable to 136,10" carriage. Parallel or serial interface. 
Prowriter 2; Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface, 



THE STAR. 


The Starwriter F-10. In short (or more precisely, in a sleek 6” high, 30-pound unit), it gives you more 
if just about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality 
daisy-wheel with a bunch of built-in functions tp simplify and speed up word processing. 

It plugs into almost any micro on the market, serial or parallel. 



THE MASTER. 


The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps. the Master does it faster. 




*«• 


Distributed Exclusively by Leading Edge Products, Inc., 225 lurnpike Street, Canton, Massachusetts 02021 
Call: toll-free l-8u0-343-6833: or in Massachusetts call collect (6171828-8150. Telex 951-624. 
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Three Outstanding and Affordable Modems 
Available for You ... Only at Radio Shack! 



Telephone Interface 11 


19900 




You’ll Want to See Our Complete Line 
Of Data Communications Accessories 


Auto-Dial, Auto-Answer 
Dlrect-Connect Modem IT 


249<'» 


Direct-Connect Modem I 

149®o 


Direct-Connect Modem II. Designed and built by 
Radio Shack. Fuiiy programmable! Built-in 6805 
microprocessor uses a 25-character register to 
store commands and parameters for automatic diai- 
up using tone and/or pulse train, programmed 
pauses, operational mode changes, and more. With 
appropriate software, it can even operate unat¬ 
tended for late night, low-cost access to your data 
base. Features Bell 103J compatible, 300 baud op¬ 
eration with both local and loop-back testing. Con¬ 
nects directly with modular phone jack. (26-1173) 

Direct-Connect Modem I. Our lowest priced full- 
duplex modem. 300 baud, Bell 103J compatible 
answer/originate modes. For simplex operation 
without RS-232C board in 16K Model I computers, 
just add optional software and cable. For modular 
phone jacks. (26-1172) 


The biggest name in little computers" 

A DIVISION OF TANDY CORPOFIATION 

Circle 404 on inquiry card. 


Telephone Interface II. Really easy to use! Just 
dial the desired phone number, place the telephone 
handset on the interface and you’re ready to trans¬ 
fer data and programs anywhere in America! 
300 baud originate/answer operation. Full or half- 
duplex. (26-1171) 

TRS-Stf® Accessories. 

Our null-modem extender 
allows two computers to 
communicate without a 
modem. Use with our 10', 

25', 50', or 100' cables— 
expand even further with 
cable extenders. 

Get “On Line” Today! Visit your nearby Radio 
Shack Computer Center, store or participating 
dealer—we’re your datacomm headquarters! 

r-T 

Send me a free TRS-80 Computer Catalog. 

Mail To: Radio Shack, Dept. 83-A-156 
300 One Tandy Center, Fort Worth, Texas 76102 


NAME_, 

ADDRESS. 

CITY_ 




.STATE. 


. 2IP, 


Ratal! prices may vary at individcaJ stores and dcaJers. TRS-80 modems are FCC registered. 
Multi-line use requires modification or an adapter, 



















